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If you have a difficult design 


problem and an even more 
difficult production problem then 


call in our specialist staff. They have an 
uncanny knack of solving the most 
difficult problems in the design and 
production of complete units demand- 


ing specialists’ experience in sheet metal WQQG vv, WE 


fabrication and assembly. 


Specialists in design and y 
complete unit production. on \ 
— 
Py of . CAMELINAT & CO., LTD.; 
CARVER STREET, BIRMINGHAM 
Phone: CENtral 6755 (5 lines) Grams: Camelinat, Birmingham 


Member of the Owen Organisation 
SM/EC 3771 
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The illustration shows “Dustrol” 
(patent No. 723121) hoods, in- 


Are You Equipped fie) Comply at te ee sendee ste 


Ps ° ferrous foundry 
With Smokeless Zone Regulations? STREET CASTINGS 
LIMITED, BIRMINGHAM. 
This Plant is fitted with 
a fabric filter collecting 
zinc oxide and dust 





particles, with no visible 
discharge to atmosphere. 
Why not bring your plant 
up to the same high 

standard? 


Sole Manufacturers 


NEWTON 
COLLINS 


SPECIALISTS IN DUST AND FUME 
REMOVAL FOR NEARLY 40 YEARS 
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Ww ats INCREASES PRODUCTION 
e ve got ry! Faster and safer metal handling 


ca “ * 
ingots all SAVES LABOUR 
' < cy by one-man operation through- 


out 


weighed up... be MAXIMUM EFFICIENCY 


from specially designed 
Crucible Carrier or Ladles 








....and have had for some time judging by the number of : - 
repeat orders simply asking for “same as before.”’ We've ag View showing moulds 
long recognised the importance of consistency and — by being poured on Con- 
taking great pains in every stage of production, make up, veyor from ‘Roper’ Hoist, 
and analysis of each order—we believe we've ensured - with Lifting Bail and 
standards of the highest uniformity Crucible Carrier. Bail 
It ts all part of the policy which keeps us in the forefront fitted with side and top 
of ingot metal manufacturers. protection plates. 
Photorraph published by courtesy of 


Chalmers make sound ingots\ a 
E. CHALMERS & COMPANY LIMITED Price and full particulars on request. 


Newhaven Rd., Leith, Edinburgh, Scotland E. A. ROPER & co. LTD. 


Telegrams & Cables: “GiLES’ Edinburgh Telex 
FOUNDRY ENGINEERS, KEIGHLEY, YORKSHIRE. 


Telex 72-232 
Telephones: 36611 (9 lines) Tel Keighley 4215/6 Grams: Climax, Keighley 
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For the elimination of atmospheric pollution, 
cleaning process gases and the recovery of 
valuable materials from gas streams by 

the wet scrubbing process 
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CHEMICO GAS SCRUBBERS 


FOR INDUSTRY 


Typical applications include: 


Blast Furnace 

Oxygen Steel Converter 
Open Hearth Furnace 
Cupola 

Electric Furnace 
Non-Ferrous Smelting 
Crushing and Screening 
Coke Oven Gases 
Rotary Kiln 

Foundry Shake-Out 
Sintering Plant 

Plant and Pickling 


Technical advice and illustrated literature 
on request. 


CGHEMICO 


CHEMICAL CONSTRUCTION (G.B.) LTD. 9 HENRIETTA PLACE, LONDON W.1 
LANGHAM 6571 
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SPECIALISTS IN THE SUPPLY & MANUFACTURE OF ALLOYS SINCE 1869 


Manufacturers of Alloys of:- 


TITANIUM 
SILICON - BORON 
MANGANESE 
IRON +: NICKEL 
COPPER - COBALT 


etc. 


Write for details of your 


FERRO ALLOYS 
NON-FERROUS 
ALLOYS - RARE 
METALS 

Suppliers and Consumers of 
Columbite -  Tantalite 


Tungsten Tungsten- 
Manganese and all ores 


particular requirements NOW to:- DEPT. 13 


BLACKWELLS METALLURGICAL WORKS LTD. 


THERMETAL HOUSE 
Phone: Garston 980 


GARSTON ‘ LIVERPOOL 19 


Grams: ‘Blackwell’, Liverpool 
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S. & A. experience, supported by the most up-to-date American practice in the design 
and manufacture of furnaces of all kinds, is typified by those designed for the production of 
copper tubes. 

The illustrations shew (1) an automatically controlled Rotating Hearth furnace with fully 


automatic hydraulically operated charging and discharging equipment and (2) an automatically 
controlled Roller Hearth tube annealing furnace, in which the atmosphere is maintained by an 


inert gas screen. 


(ish en 


TUBE 
ANNEALING 





Ilustration by courtesy of 
Wednesbury Tube Co. Ltd. 


E STEIN & ATKINSON LTD. LONDON 
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+ SO yoars has reached impressive figures. 
Two High, Three High and 
Four High Rolling Mills — 1800 
Slitting Machines — 360 
Rotary Swaging Machines — 330 
Flattening Machin 
Straightening Mack} 
Guillotir 
Wire Drawing 


Robertso 
design and 
to the forefro: 


ROBERESOM 
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HAVE YOU MACHINING 


PROBLEMS? 


The components illustrated are just a few of the many 
large complex airframe fittings for the VICKERS 
VANGUARD machined from dural stretch formed billets 


CRAMIC SCULPTURE 
MILLING MACHINES 


| CUTTING HEADS 


1-2 ~~ 


The machine illustrated has a table 
machining capacity of 42 ft. x 6 ft. and is 
fitted with 3 cutting heads, allowing the 
machine to operate on three individual 
components up to 11 ft. long each or on 
one component.33 ft. long. 


CAPACITY AVAILABLE 


on a wide range of machines for machining 


NON-FERROUS CASTINGS 
FORGINGS - STAMPINGS 
& BILLETS 








Telephone : 
SOUTHALL 3411 (7 lines) 


atioats GRAMIC AIRGRAFT COMPONENTS 


LIMITED 
CRAMIC PHONE SOUTHALL 


SOUTHALL — MIDDLESEX 
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Intensive Research and Quality Control 
ensure that you can depend on the uniformity of 


Unceasing research and strict quality 
control, at all stages of production, ensures 
that Intal Light Alloy Ingots can always 
be depended upon. The quality never varies. 
With over a quarter of a century’s 
experience and progress, Intal maintain 

all the newest techniques in scientific 
inspection, and make use of the most 
advanced instrumentation in ensuring that 
the Intal high standard of quality is 
consistently maintained. 


Light Alloy Ingots 


These illustrations are taken from the 
latest Intal booklet, giving much 
interesting information on alloy ingot 
manufacture. We shall be pleased to 
post a copy to executives on request. 


INTERNATIONAL ALLOYS LTD 


HAYDON HILL, AYLESBURY, BUCKS. Telephone: Aylesbury 4242. Telex. 15/520 Cables: Intalloyd, Aylesbury 
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New Black & Decker Heavy Duty Angle Grinder 
works 540 hours under heavy loads 
—and still no servicing needed! 


After 540 hours of continuous heavy-duty work, Superwelds 
(Lewisham) Ltd. examined the new 6,000 r.p.m. Black & 
Decker Heavy Duty Angle Grinder and found it in perfect 
condition. No replacements or maintenance were needed— 
they put the machine straight back on the job! 

Only an Angle Grinder with GUTS could give that kind of 
performance — the kind of performance that cuts maintenance 


The only Angle 
Grinder with the 
GUTS to give 
you 12 months 
free servicing 


costs. That’s why, as a demonstration of our confidence, we 
offer 12 months free servicing¥ on every machine bought 
between now and December 31st. 


This is the first time any manufacturer has been able to give 
such a positive guarantee of performance. Post coupon now 
for a demonstration in your own works. 


* Black & Decker operate the largest electric tool service organisa- 
tion in the country, with nine branches alerted for 24-hour service ! 


Yack &. Decker 


------—————————-+> POST TODAY FOR DEMONSTRATION €——————————-—-—-——- 
BLACK & DECKER LTD., HARMONDSWORTH, MIDDLESEX 
Please arrange a demonstration of your new Heavy Duty Angle Grinder. 
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SOLDERS 
ANTIFRICTION METALS 
ANTIMONIAL LEAD 


rE 
yEnD SHEET a? 
DENSE LEAD SHIELDING 


FOR NUCLEAR WORK 





hing in Tuck withe 
ASSOGIATED LEAD 


usually leads to better things 


\7 


No matter how you do it, no matter what your particular industrial need, 
getting in touch with Associated Lead is bound to lead to better things— 
better products, better processes for you and your industry. 
Associated Lead Manufacturers Limited is a single company specialising in the manufacture and supply 
of lead and antimony in all their many forms; alloys; pure metals; chemicals and pigments. 


ASSOCIATED LEAD MANUFACTURERS LIMITED ctemeNTs HOUSE, 14 GRESHAM STREET, LONDON, E.C.2. 


CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER. 


Export enquiries to: Associated Lead Manufacturers Export Co. Ltd., Clements House, 14 Gresham Street, London, E.C.2. 
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Electrical Aids in Industry 


Lighting -2 


The general principles of factory lighting have 
been dealt with in the previous data sheet (No. 6). 
This one considers briefly certain factors—not 
always fully appreciated —that influence the 
lighting for some particular factory applications. 
The next data sheet will carry the subject further. 


Work benches 
The most universal application of lighting is to 
bench work, for there is no branch of manufacturing 
that does not have its work benches which, of 
necessity, are used for a great variety of occupations. 
No single lighting method is suitable for all cases. 
The introduction of fluorescent lighting has gone 
a long way to solving one of the main problems here; 
for while the high degree of brightness of filament 
lamps tends to preclude their use for individual light- 
ing owing to the glare, the fluorescent tube with its 
greater expanse of light source has made localised 
lighting with alow mounting height more practicable. 
Moreover, the length of the fluorescent tube puts 
into the hands of the designer a means of controlling 
shadows which, together with glare, probably 
represent the most prolific causes of errors and 
eye-strain. 























With narrow individual benches (not more than 
4 ft. wide), there are four basic methods of localised 
lighting: longitudinal, transverse, diagonal or a 
combination of longitudinal and transverse. With 
wider benches it is not advisable to use fittings 
directly over benches, and fittings should be behind 
the workers at each edge of the bench. Where 
particularly high illumination is required, fluorescent 
fittings may be mounted as local lights—low enough 
for the skirt of the reflector to conceal the lamps 
from the eye of the operator. 

It is good practice to use reflectors which allow a 
reasonable amount of light to spill upwards, giving 
a certain amount of general lighting. 


High-bay shops 

Probably the most difficult of all factory lighting 
problems is that of high-bay lighting. In lofty, long 
and sometimes necessarily dirty shops such as those 
which house really large machine tools and overhead 
cranes, which do their worst to defy the efforts of the 
illuminating engineer, it requires great ingenuity, 
coupled frequently with high lamp wattage, to 
provide the workman with enough light to allow him 
to do his job efficiently. From the planer operator 
to the slinger, the workman, though he may not 
know it, is dependent on good lighting if he is to 
avoid an over-cut or a serious crane mishap. 


Data Sheet No.7 


The major problems associated with the lighting 
of high and relatively narrow shops, such as heavy 
machine shops and foundries, are :— 


(a) Poor light utilisation caused by excessive 
light absorption by the large and often dark 
wall area. 


(b) Preponderance of light flux downwards and 
poor cross lighting causing poor illumination 
on vertical surfaces, and heavy shadows. 


(c) Possibility of heavy light absorption in the 
atmosphere. 


(d) Difficulty of access to high fittings for 
maintenance. 


In high-bay workshops there is a tendency to use 
concentrating fittings so that the maximum pro- 
portion of the light output reaches the working area 
without spread to the 
walls, but the saving in 
wall absorption is ob- 
tained only by accepting 
a depressing environ- 
ment, poor cross lighting 
and heavy shadows. 

In many cases it is 
good practice to accept 
the inevitable reduction 
in light utilisation by 
wall absorption and to 
reduce this by applying 
light colours to interior surfaces where possible 
throughout. This approach results in more cheerful 
conditions and provides equally good illumination 
values and better cross lighting. Even better is to 
add angled lighting from the sides below crane level. 
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In the conditions obtaining in this type of shop, 
rapid deterioration in light source intensity due to 
dust must be expected. Facilities should always be 
provided for easy access to fittings for cleaning 
and maintenance. 


For further information, get in touch with your | 
Electricity Board or write direct to the Electrical 
Development Association, 2 Savoy Hill, London, 
W.C.2. Telephone : TEMple Bar 9434. 

Excellent reference books on electricity and 
productivity (8/6 each, or 9/- post free) are 
available—‘“ Lighting in Industry” is an 
example. 

E.D.A. also have available on free loan in 
the United Kingdom a series of films on the 
industrial uses of electricity, including one on 
industrial lighting. Ask for a catalogue. 
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“ALD, ARB, and TA 


fae Peg CHROMIC “and SULPHURIC. ACID PROCESSES : 
orconarivg ‘SILVER ANODISING work of exceptionally long dimensions ~A SPECIALITY 
. 24-hour service on repetition work. | ‘Free collection and celivery. oe 


ae ELECTRO-PLATING in Chrome, Nickel, Copper, Cadmium, Biss. ‘Sliver, ete. cs Chromacing, ‘. 
> Phosphating & all other processes. = * fe 


me 


"STOVE ENAMELLING. .- Cellulose Paine Spraying & Sand Blasting. 


ROBERT STUART. (LONDON) ) LTD: 


‘ASCHAM STREET, KENTISH TOWN, LONDON,’ N.W.5  °. TEL: bebtamye Ft stale 





(ASSAYER) LIMITED 


ANALYTICAL CHEMISTS 
ASSAYERS AND SAMPLERS 


M\\ GORDON SIMPSON 


TO ALL SPECIFICATIONS 


ILFAR ALUMINIUM Co. wa 


CANLEY. COVENTRY — Phone: 3673 On Metal Exchange List of Assayers and Samplers 
~ LABORATORIES AND soto orrices 
\ OY INGOT. tet CLAPHAM RAD, LONDON, 5 
‘ | ' Phone: BRixton 1671 
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FOR ALL- Heavy Electro Deposition 


of Chromium, Nickel 
and Copper by 
ie HARRIS A] INS WORKS Ze 


—- or No. D.LARM 
LIMITED APPROVED No. 


66-72, EYRE ST. SHEFFIELD - 1 | MBAES2OARD.,, ” ialzisie0 PP spel 
Telephone: 26771-2 Telegrams: PHONE 26771-2 18 NEW WHARF ROAD, LONDON, N.1. is poem enattiahte - 


Telephone: TERMINUS 7263/7 
London * Port Glasgow * Huddersfield 
Brownhills, Staffs. 


FESCOL LTD. * NORTH ROAD: LONDON N.7 
NORTH 3025 TGA F43 

















COST ACCOUNTING 
AND THE ENGINEER ||. ELecTROPLATING || | METALLURGICAL 


o ROETE & teTCER:. E. A. Oterd, nck, PRI. F.LM., PROGRESS 

A.C.WA., AFP, 1.W.DM. Facts, figures and formulae for all who One of the most time-consuming tasks for 
design, erect, maintain or operate electro- advanced metallurgical students and re- 
and for laboratory search workers is ** Searching the 
literature." This 3rd edition does this 
task brilliantly and comprehensively. 


6s. Od., post free. 


This book sets out yy Bey accounting aap 
ond how how it to on the shop deposition plant, 
joor. ; . . : 
conte belen Aa on who deal with plating solutions. 
modern cost accounting every depart- ncludes sections on water and drainage 
ment. Special attention is given to problems of purifications of solutions, storage and 


budgeting and budgetary control. handling of chemicals and plating-shop 


10s. 6d. net. By post lls. 4d. costing. —_ 7 $, published by 
Obtainable from booksellers, published by: 35s. Od. net. by post 36s. 5d. liffe & Sons Ltd., Dorset House, Stamford Street, 
from all booksellers or Iliffe & Sons Ltd., Ts 


Iliffe & Sons Ltd Heuse, Dorset House, Stamford Street, S.E.1. 
Stamford Street, | pe a 
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Weel Wamiashers 


DO YOU USE 


TO MAKE 


THEN 


We are operating the processes 
developed by the Battelle Develop- 
ment Corporation in the United 
States and Societe Jacquet Hispano 
Suiza in France, under licence 
from Modern Electrolytic Patents 
& Processes Limited. The processes 
are approved by the Ministry of 
Supply and are extensively used 
for the treatment of components 
in the Aijircraft, Automobile, 
Ordnance, Electronic and Medical 
supply industries and are covered 
by world patents. 





Stainless Steel, Stainless Iron, Alloy Steel, Carbon 
Steel or Nickel Chromium Alloys, 


Castings, Forgings, Spinnings, Pressings or Wirework, 


You must have an application for Electropolishing, 
Electro-machining, or Electro-deburring. 


Process Control Laboratory of The 
Brightside Plating Company. 


Our Laboratory is at your disposal for advice—our modern efficient plant ready to serve you. 


ELECTROPOLISHING 
Adds lustre, removes surface defects and gives 
improved corrosion and tarnish resistance to 


the metals. 

ELECTRO-DEBURRING 
Saves labour and produces sweeter running 
components. 


ELECTRO-MACHINING 


Saves time and removes metal uniformly 
all over. 


TYPICAL APPLICATIONS 

Automobile trim, heat exchangers, ballraces, filigree work, 
cutlery, flatware, holloware, jewellery, surgical instruments 
precision castings, turbine blades, springs and electronic 
components. 





THE BRIGHTSIDE ELEGTROPOLISHING CO.,LTD. 


BREARLEY STREET, BIRMINGHAM, 19. 


Tel: ASTON CROSS 2663-2664 
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Cold rolling 
comes into 
this picture 


Whether it is aluminium foil measured in ‘ten- 
thousandths’, or stainless steel, or cartridge 
brass, or any other cold rolled product, there 
are sure to be Doncasters rolls doing a good 


job of work, giving precision, a good finish to 





the metal and long service in all cold rolling 


operations, 








DONCASTERS <> 
i778 DD 
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HARDENED STEEL ROLLS 





Made in the widest range of sizes to suit the 
requirements of every branch of cold rolling, 
from the small rolls for precision metals to rolls 
weighing several tons each. Doncasters rolls for 


a good job! 


DANIEL DONCASTER & SONS LIMITED ° SHEFFIELD 
FORGINGS » DROP FORGINGS - HARDENED STEEL ROLLS * HEAT TREATMENT 
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Messrs. Reymilds T1 yo Co. Lid. TWO DIRECT GAS-FIRED 
CONVECTION TYPE FURNACES 
WITH HIGH SPEED RECIRCU- 
LATING FANS FOR HOMOGEN- 
ISING ALUMINIUM BILLETS 


GIBBONS BROTHERS LTD 


P.O. BOX 19, DIBDALE ° DUDLEY ° WORCS 


Telegrams: “Gibbons, Dudley” Telephone: Dudley 3141 (P.B.X. 





SM/BE441) 
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high frequency furnaces 
combined ratings 
exceed 80,000 kW. 
a q * 


. gr 4 
channel-type furnaces 
combined ‘ratings 

exceed 90.000 KW. 


mains. frequency coreless 
furnaces combined 
ratings exceed 21,000 KW. 


BIRLEFCO 
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| By the 
_ Highest Standards 


Performance at the upper levels of 
many human pursuits calls for exceptional 
qualities of mind and body. In evaluating 
these feats, the judgment should be on 

a similar plane—exacting—discriminating— 
entirely objective — conforming to 

the highest standards with no compromise. 


Without integrity a standard is valueless, 
for then there is no dependability to inspire 
confidence in its use. This is valid, not only 

for abstract but also for material standards, 
and the high reputation enjoyed by the 
British Standards Institution has been built 
on firm, authoritative specifications 
commanding general respect. 


Selection of a proprietary product as the 
basis for a British Standard is a 
noteworthy distinction which was 
granted to MAZAK when its 
production specification was 
accepted for B.S. 1004. 

(Zinc Alloys for Die Casting). 


MIAZ AIS 


The Standard by which others are judged 
| 


oa 









prea {ue j 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON W.1. 
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Trade with Ghana 


OME details of the many opportunities for United Kingdom manufacturers 
in Ghana, and the tremendous scheme of development which is planned for 
that country, are given in an interesting article which Mr. R. W. B. Carter, 

the U.K. Trade Commissioner at Accra, has contributed to a recent issue of the 
Board of Trade fournal. Ghana has often been described as an “underdeveloped 
country,” but it is to-day a fast developing couatry, and its modernization is 
proceeding rapidly. A second development plan has now been approved and is 
spread over the period from July 1 this year to June 30 1964. Total expenditure 
under this plan is to be £G.350 million. Of this sum, £G.100 mitlion is set aside 
for hydro-electric works. The remaining £G.250 million is divided into two 
sections—projects for “immediate implementation” to the value of £G.147 million, 
and projects which are to be deferred for the present, but tackled as opportunity 
permits, which account for the remaining £G.103 million. These latter are 
unlikely to be reached during the five-year period. The whole plan, though 
far-reaching and ambitious, does not seem to be beyond Ghana’s powers. Mr. 
Carter considers that if a significant part of this plan is achieved it will change the 
face of the country. 

The sum set aside for hydro-electric works, of which the most important is 
the dam across the Volta River, is expected to be raised in the form of external 
loans. Great importance is attached by the Government to the completion of 
the Volta Dam, and every effort will be made to achieve it. The primary purpose 
of the Dam, which is to be built at a site slightly downstream from that hitherto 
favoured, is the production of power. It is hoped that new industry, including 
an aluminium smelter, will be attracted to Ghana when this power is available. 
This Volta project involves contracts for the main construction, and for various 
lesser projects including power stations, road making, the supply of electrical 
machinery, cables, as well as the wide range of subsidiary equipment required for 
projects of this kind. Under the Second Plan, a target of some 600 new industries 
has been set and, in a number of these, agreements between industrialists and the 
Ghana Government have already been reached; in fact, in some cases construction 
of the necessary factories has already commenced. Among industries which have 
been, and still are, under discussion are included vehicle assembly, building 
materials, aluminium products, metal processing, radio assembly, metal screws, 
steelworks, varnishes and lacquers, etc. 

A sum of £G.10 million is being set aside for direct Government investment 
in industrial enterprises and in preparation for this industrial expansion, and 
to help to attract investment, the Government last year streamlined its procedure 
for dealing with would-be investors in new industries for the country. A special 
drive is also to be undertaken to widen and improve the standard of technical 
education, and a large sum of money is to be spent on the establishment and 
improvement of technical and trade institutes, and the expansion of the existing 
College of Technology. A wide and varied range of engineering and other products 
will be called for to equip the new factories envisaged, and of instructional equip- 
ment for the expanding technical schools. All these projects for their completion 
will require many products, and the country looks to British manufacturers to 
supply them. There is no doubt that this great industrial expansion in Ghana 
offers to us in the United Kingdom an opportunity to add to the improvement 
of our economic position and the addition of a new market for our goods. 











craftsmanship, uncertainties of 

‘ climate led to metal- working 
operations, as well as many others, being taken indoors and 
away from the immediate reach of the weather. Following 
this step, such processes could be carried out in an atmos- 
phere from which, apart from “room temperature,” 
pressure, humidity, and miscellaneous airborne impurities, 
the more extreme climatological variables had been 
eliminated. This indoor “‘weather” suited the vast majority 
of processes of cold working metals. Here and there, 
however, it was noticed that the control over this “weather” 
provided by a roof and four walls of a factory building was 
inadequate. The “room temperature,” for example, did 
not remain sufficiently constant for the successful cold 
rolling of the finest gauges of strip. Dust and other 
airborne impurities were found to be undesirable in this 
connection as well as in the production of metals of the 
highest degree of purity and in the manufacture of 
products from such highly refined metals. These undesir- 
able effects were eliminated by carrying control of the 
“weather” a stage further by the introduction of air- 
conditioning comprising the removal of dust, the control 
of temperature, and in some cases of the humidity. A still 
more advanced stage has now been reached in a develop- 
ment in which temperature is not merely controlled as a 
constant factor of a cold working process, but is actively 
varied to produce a desired effect. The particular effect 
is the achievement of gauge uniformity across the width 
of cold rolled strip. This is achieved by controlling the 
temperature across the face of the top roll of a cold 
finishing mill, for which purpose a number of radiant heat 
gas burners are spaced across the roll, the heat input to the 
roll being controlled, as required, to expand low spots on 


Active Control At an early stage in the history of 


the roll. By this means, the strip can be kept within 
0-0002 in. of the nominal gauge. Nice weather we are 
having. 

Not HAT a pity it is that one’s doubts 
Literally about other people’s grammar 


(regardless of any shortcomings in 
one’s own) invariably intervene to cast doubt on the literal- 
ness of statements which, otherwise, would be calculated 
to conjure up the most intriguing visions. Take, for 
example, the announcement that: “non-electrolytic, non- 
fuming chromate conversion coatings that operate at room 
temperature on zinc, cadmium, aluminium and magnesium 
have been developed by ....” But then, a chromate 
conversion coating could hardly be expected to fume while 
operating on one of the above metals, though somebody 
ought surely to have fumed at this statement. 


“ WO for each person and one for 
the pot”, or whatever your pet 
formula happens to be, may have 

been all very well in the days before inventors set out to 

improve, like everything else, the making of tea. A 

preferred method of preparing an extract of tea leaves now 

comprises “extracting the leaves in an equilibrium batch- 
wise counter-current process having two to three stages 
in which the fresh leaves are introduced at the initial stage 


“Cuppa”’ 





Out of the 
MELTING POT 
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and fresh water at the final stage, contacting partially spent 
tea leaves with said fresh water in the final stage to produce 
an aqueous extract, passing the extract in contact with 
fresh leaves in the initial stage to obtain a completed extract, 
maintaining the temperature of the final stage at about 
200° to 250° F., maintaining the temperature of the initial 
stage at about 80° to 175°F., maintaining the ratio of the 
total amount of fresh water introduced at the final stage 
within the range from about 9:1 to about 13:1, pressing 
the leaves after each stage to expel absorbed and occluded 
extract therefrom before extracting the leaves in the next 
subsequent stage and recovering said expelled extract, and 
withdrawing from the initial stage a completed extract 
having at least 2-5 per cent soluble tea solids and containing 
at least about 80 per cent of the soluble tea solids in the 
leaves”. How do you like it? 


Controlled 
Simplicity an experienced, skilled machinist 
can be replaced. One way is to 
break down his job into some convenient number of opera- 
tions, each one sufficiently simple to be performed by a 
relatively unskilled operator. The other way is to develop 
some highly complicated automatic machine, controlled, 
perhaps, by punched cards, a magnetic tape recording or a 
computer, to take over so far as possible the whole of the 
skilled job. There are, of course, various intermediate 
half-way solutions that depend on providing semi-automatic 
machines operated by less highly-skilled machinists. 
Generally speaking, however, the two trends are those 
indicated. The mechanical alternative to the highly 
“skilled” automatic machine has received little considera- 
tion. The alternative to a tape- or computer-controlled 
equivalent of an experienced, highly skilled machinist is 
the production line, with the simplest possible operations 
being performed at the various stations by the mechanical 
equivalents of unskilled workers under centralized control 
by tape, punched cards or computer. Such a solution 
permits the maximum advantage to be taken of existing 
control means and automatic transfer equipment. The use 
of a single elaborate “electronic brain” to control the 
operations of a large number of the simplest possible 
machine tools along a production line appears to be a more 
logical arrangement than the combination of a complex 
near-automatic, multi-purpose machine incorporating an 
“electronic brainlet” to take care of any minor short- 
comings. The fully-mechanized production line also 
provides the answer to the vexed question of standardiza- 
tion in the manufacture of machine tools. Standardization 
in this field can receive little more than lip service where 
the trend is towards more and more complicated machines. 
The simple machines for performing simple basic opera- 
tions along a production line, on the other hand, would be 
required in such large numbers as to make their 
standardization really worthwhile. There would also be 
the advantage of being able to arrange for extensive 
product modifications by changing tapes or punched cards 


in the central control equip- 

ment, instead of having to install . 
new special-purpose machine 

tools. 


f bey are two basic ways in which 
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CLEANING 


FLUXING 


STOPPING-OFF 
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BRAZING 


Brazing Aluminium Alloys 


HICHEVER of the three 
W processes is used for brazing 

aluminium—flame, furnace or 
flux-dip—it consists of six stages: 
cleaning, fluxing, stopping-off, brazing, 
flux removal and finishing. 

As with the brazing of other metals, 
the best results can only be achieved 
when the surfaces to be brazed are 
clean and free from grease. The 
amount of cleaning, which naturally 
depends on surface condition, is usually 
determined by trial. Components 
should preferably be cleaned and dried 
before assembly to reduce the likeli- 
hood of cleaning fluid becoming 
trapped in joints. 


Cleaning 

For flame brazing, degreasing may 
be necessary, or chemical cleaning, the 
latter for some assemblies leading to 
more efficient production. It is often 


sufficient to reduce the amount of oxide 
film by using steel wool or a wire 
brush, then wiping with a clean rag. 
For furnace and flux-dip brazing an 
ordinary trichloroethylene vapour or 
liquor degrease, followed by chemical 
cleaning to provide an etched surface, 


is usually necessary. The chemical 
etch provides a roughened surface 
which promotes the flow of brazing 
alloy by capillary attraction. Etching 
may sometimes be omitted on new 
stock from the manufacturer or other 
sources provided that it is in good 
surface condition. 

There are three common cleaning 
solutions, one of which consists of 
2 per cent by weight of sodium 
hydroxide and 5 per cent by weight 
of sodium silicate solution in water; in 
this case, the bath temperature is 90°C. 
and the immersion period about 1} min. 
The second contains 5 per cent by 
weight of anhydrous sodium carbonate 
solution in water; it has the same bath 
temperature as the previous solution, 
but the immersion time is only 30 sec. 
The third solution consists of 1 per 
cent by volume of hydrofluoric ‘acid; 
the bath temperature is ordinary room 
temperature and the immersion period 
1 min. 

The second of these solutions is 
more active than the first and is mainly 
used for heavily-oxidized surfaces. 
The third solution is used after 
degreasing, but its use enables the 
nitric acid neutralizing dip, mentioned 
later, to be omitted. The use of hydro- 
fluoric acid involves considerable 
hazards to health, making protective 
clothing essential. 

Immediately after chemical cleaning, 
parts must be thoroughly washed in 
water and then—except when using the 
third solution—dipped into a 15 per 
cent solution of cold nitric acid for 


Il— PRACTICE 


about 14 min. to neutralize any remain- 
ing alkali, followed immediately by a 
rinse in hot water. Thorough rinsing 
is essential after cleaning, to remove 
all traces of acid and other residual 
salts which might prevent brazing. In 
cases where the aluminium surface may 
have been contaminated with copper- 
base alloys, the nitric acid treatment 
should be prolonged to ensure the 
complete removal of all particles of 
copper, as these form low melting point 
constituents capable of penetrating 
deeply into the parent metal and 
causing pitting during brazing. 
Methods of assembly or handling 
after cleaning must be such as to pre- 
vent the re-contamination of parts: 
even finger-marking is extremely 
undesirable, especially when furnace 
brazing. The period between cleaning 
and brazing must, therefore, be kept 
to a minimum. In general, the exact 
degree of cleaning necessary can be 
governed by individual shop practice 
and conditions. The use of extra flux 
to compensate for inadequate cleaning 
may be effective on occasion, but it is 
not efficient, nor does it make for good 
work, and should thus be discouraged. 


Fluxing 

Flux is normally supplied as dry 
powder in an airtight container or as 
a liquid. The powder is usually used 
dry, as a suspension mixture or paste 


Dip-brazed impeller 


in distilled water or alcohol. Alcohol 
adds to the cost, but produces a quick- 
drying mixture and obviates the risk of 
producing hydrogen, which would 
adversely affect the joint properties. 
As the fluxes are hygroscopic, and 
chemical action may take place between 
the constituents in the flux if it be- 
comes moist, only the amount needed 
for each mixing should be taken from 
the container. Asa rule, not more than 
six hours’ supply should be prepared 
at a time. 

Wetting agents may be added to 
fluxes in quantities up to 0-1 per cent 
of the water content, but if an alcohol 
paste is used, this is unnecessary. 
Some fluxes already contain a wetting 
agent. 

In flame brazing, the flux is often 
used dry, but only on small joints and 
where it is certain that the flux, in 
melting, will completely cover the 
mating surfaces. Otherwise, a thick, 
creamy flux paste which will not 
spread too easily during its initial 
application should be brushed over the 
filler metal and joint area. If too fluid, 
the flux, followed by the filler metal, 
may flow to locations where it is not 
required. A common method is to dip 
the end of the filler rod into the flux 
intermittently as brazing proceeds. 

For efficient operation in furnace 
brazing, assemblies with components 
made largely of clad sheet are better 


(Courtesy Marston Excelsior Ltd. 
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completely coated with flux, preferably 
appued oy dipping in a mux.ure of one 
pact Of MUX LO ONe part Of walter, Dy 
weignt. Kkiux may aiso be appiica Lo 
areas to be brazed by brusn or by 
spraying witn a sligntiy thinner muix- 
lure. ane weight of ary flux applied 
snould be aoout 4 oz/t*. ‘Tne flux 
coaung must oe dried as soon as 
possio.e to prevent attack on the metal 
suriace, but not so rapiaiy as to impair 
1s unuwormity. 

Wet assemolies should on no account 
enier a brazing furnace, as moisture 
may damage tne assembly at brazing 
temperatures, and the reacuon between 
the aluminium and moisture may 
generate hydrogen and cause an 
explosion, or blistering of the 
aluminium. {It is advisable to dry 
assemblies at about 200°C. for 20 min. 
before brazing. 

For flux-dip brazing no prior flux 
coating is necessary. 


Stopping-Off 

Stop-off material is applied to 
assemblies, as with other metals, to 
prevent molten brazing alloy flowing 
beyond its prescribed area when the 
nature of the joint does not in itself 
ensure this. Several proprietary com- 
pounds of sodium fluoride and sodium 
silicate in water are available, waich 
are applied as a paste and aliowed to 
dry. They do not require baking 
easily 


before brazing and they are 


brushed off afterwards. 

A different kind of stop-off paste is 
applied to jigs and racks to prevent 
their being brazed to assemblies. This 
usually consists of a mixture of equal 
parts of medium-heavy engine oil, fine 
graphite powder and petroleum ether 
or mineral spirit. It must be kept 
thoroughly stirred during application 
to prevent the separation of its con- 


Dip-brazed aluminium heat exchanger 


stituents. The paste is applied by 
brush or by spray gun, and is baked 
into place at about 250°C. One appli- 
cation is usually effective over several 
brazing cycles. 


Brazing 

After the preparation, fiuxing and 
stopping-off, the equipment and pro- 
cedure for the flame brazing of 
aluminium is very similar to that of 
most other metals; there being no 
factor specific to aluminium for this 
process. 

Furnace brazing is, however, a 
different matter. The furnace brazing 
of aluminium requires a temperature 
control to within 5°C. over a range 
from 540°C. to 650°C. As the transfer 
of heat depends partly on time, the 
actual furnace temperature used is less 
important than strict temperature con- 
trol. Once the optimum temperature 
and time for an assembly have been 
set, they should be controlled auto- 
matically. The general conditions for 
brazing aluminium are a rapid rise in 
temperature, a short period at the 
brazing temperature, and a _ rapid 
cooling to below the solidus tempera- 
ture of the alloy being brazed. Any 
heat-treatment furnace giving such 
conditions, and having its linings pro- 
tected from attack by flux, is suitable. 

Electrically - heated and _ gas - fired 
furnaces are both used. Aluminium- 
coated steel has been found to be the 
best material for furnace linings and 
equipment, although piain, uncoated 
steel is reasonably satisfactory if kept 
clean and free from scale by periodic 
cleaning. Furnace interiors should be 
free from dust. 

A high rate of heat input ensures 
that the work is raised to the brazing 
temperature rapidly, and so prevents 
excessive alloying between the filler 


(Courtesy Marston Exce'sior Ltd 
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metal and the parent metal. For 
efficient operation and large production 
the furnace capacity should be large. 
An even distribution of heat through- 
out the chamber is a definite advan- 
tage, and this should preferably be 
attained by forced air circulation and 
baffles. Experience has shown that 
furnaces without forced air circulation 
are usually too slow for efficient pro- 
duction. No useful purpose is served 
by having an inert or reducing atmos- 
phere in the furnace. 

Jigs complicate the process and 
increase the time for each operation; 
they should be used only when essen- 
tial, and then should be light and of 
simple design. They should have 
minimum contact with the work so as 

ot to impede uniform heating. The 
repeated heating and cooling of jigs 
tends to distort them and shorten their 
useful life. 

Pure aluminium and aluminium 
alloys of the higher melting range are 
the most suitable materials for jigs, 
although mild steel and malleable iron 
are often used. Nickel-chromium is 
superior to stainless steel in resisting 
flux attack, but with both, limited life 
—resulting from  distortion—necessi- 
tates simple construction to avoid 
expense. 

Aluminium in thicknesses ranging 
from 0-006 in. to 0-5 in. can be furnace 
brazed at temperatures and brazing 
times appropriate to thickness and 
composition. 

The cleaned components and brazing 
alloy—-or the parts made from clad 
sheet—are assembled and fluxed, by 
brush, spray gun or dipping, and then 
dried. From ihe flux-drying oven the 
assemblies should pass directly into 
the brazing furnace, so that little heat 
is lost and no moisture from the air is 
absorbed by the flux. 

As a general guide to timing, light 
gauge sheets take from 2 min. to 6 min. 
from the time that the brazing tem- 
perature is reached until filler metal 
has filled the joint, and from 4 min. to 
15 min. for complete furnace treatment 
—but for this, heavier sections may 
take up to $ hr. 

Furnace temperature ranges are from 
540°C. to 650°C., depending largely on 
the melting point of the material being 
brazed. Apart from that, assemblies 
of uniform section and heavy-gauge 
material, with joint areas equidistant 
from the heat source, usually require 
higher temperatures than assemblies 
with varying thicknesses of section and 
of light-gauge material. 

When parts of the joint area are 
located a good deal away from the 
source of heat, assemblies require a 
lower furnace temperature in order 
that all parts may reach brazing tem- 
perature at the same time. 

For a period immediately after 
brazing, the hot assemblies—especially 
of thin components—are easily bent or 
distorted. Thus, they must be removed 
from the furnace with care and allowed 
to cool naturally until the joints have 
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completely solidified and the surround- 
ing metal has regained its strength. 

Heat-treatable alloys must be 
reheated and quenched at the appro- 
priate temperature to restore their full 
properties, although quenching from 
the brazing temperature results in 
partial restoration. Quenching also 
loosens and partly removes the residual 
flux, thereby simplifying the final 
cleaning process. Thin gauge material 
may become distorted if quenched by 
immersion, and water sprays may be 
used to minimize this by ensuring that 
all parts are cooled simultaneously. 

Flux-dip brazing, a development 
from furnace brazing, is used largely 
in the quantity production of assem- 
blies having a large area of jointing in 
relation to their size—for example, 
heat exchangers and radiators. The 
process is suitable for any aluminium 
alloy capable of being furnace brazed. 

For general production, the most 
suitable bath is a refractory one in 
which the flux is heated by alternating 
current at low voltage passing between 
two immersed electrodes of carbon or 
chemically-resistant nickel alloy. Nickel 
alloy pots, heated electrically or by coal 
gas and compressed air, are also used, 
chiefly for batch or development work 
on a small scale. 

The bath should be large enough to 
take the biggest assembly without 
undue turbulence or excessive chilling 
of the flux. The temperature should 
not drop more than 5°C. below the 


required flux bath temperature when 
the assembly is dipped. 
For pot linings, high-alumina brick 


has been found suitable. High-silica 
brickwork is not satisfactory because 
silicon combines with the fluoride in 
the flux, causing rapid deterioration. 
For electric operation, a most satis- 
factory lining is one of coke bricks or 
carbon blocks with a backing of refrac- 
tory brick. The bricks, or blocks, must 
be dried out completely and kept dry 
and hot during the building of the 
lining in order to prevent pick-up of 
moisture. 

When the pot is in operation and 
filled with molten flux, the lining of 
bricks absorbs flux until it is saturated 
and does not absorb further moisture, 
except superficially. The lining sur- 
face must, however, be dried by 
reheating immediately before each 
refilling with flux. Bricks for repairing 
the lining must also be dried and fitted 
while hot. 

Electrodes of Monel or nickel are 
preferably placed horizontally along 
opposite sides at the bottom of the pot. 
This produces more even heating, with 
less sludge than the alternative method 
of placing electrodes vertically down 
one side of the pot. The electrodes 
are insulated from the lining—which 
becomes conductive when saturated 
with flux—by a run of insulating 
bricks. 

When cleaning and recharging with 
powdered flux, the fresh flux is added 
until it just covers the electrodes—or 
the lower ends of the vertical ones; it 


is then melted with a torch until a 
puddle is formed around and between 
the electrodes. Current is switched on, 
providing sufficient heat to finish melt- 
ing the charge. Flux is added to the 
required depth, allowing for displace- 
ment by the work to be immersed. 

The flux itself is then dehydrated by 
dipping into it a sheet or some other 
form of pure aluminium. The reaction 
evolves hydrogen, which ignites and 
produces small flames on the surface 
until dehydration is complete. For a 
fresh charge of flux, the complete 
removal of moisture by this means may 
take 48hr., but for make-up charges 
only about 30 min. 

Local overheating near the electrode 
may give rise to chemical changes in 
the flux and decrease its activity, caus- 
ing the flux to “freeze” and solidify at 
that point. The addition of about 
14 1b. of lithium chloride for each 
1,000 lb. of flux lowers the melting 
point by replacing the lithium chloride 
lost during operation or in the over- 
heating. Loss of fluorine, which also 
weakens the flux, is made good by the 
addition of cryolite until the activity is 
normal. Dip pots which are kept at 
brazing temperature but used only 
intermittently suffer from the forma- 
tion of sludge, which settles on the 
bottom of the pot, hardens, and 
becomes extremely difficult to remove 
if it is not dealt with frequently. 

In a 1,000lb. pot, about 5lb. of 
sludge forms daily and should be 
removed at least every other day. The 
continuous use of the pot, with con- 
sequent replenishments of fresh flux, 
reduces the formation of sludge, but 
impurities will appear at intervals, as 
indicated by the darkening of the 
parent metal when brazed. These 
impurities may be removed, as before, 
by dipping pure aluminium into the 
bath. 

It will be seen that for economic 
operation the flux bath must be con- 
tinuously maintained at the brazing 
temperature. Production runs must be 
long, as a shutdown of plant involves 
an expensive procedure to bring it back 
into operation. 

Components retained by fit alone 
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form the ideal assembly, but otherwise 
riveting, welding and seaming are all 
used. If jigs are essential, they 
should be of pure aluminium, nickel, 
Nimonic 75 or Inconel. Other nickel 
alloys or stainless steel are less satis- 
factory because they deteriorate more 
rapidly by attack from the flux con- 
stituents, with consequent contamina- 
tion of the flux. 

Cold assemblies immersed in a flux 
bath become coated with solid flux, 
which is thermally insulating and is 
difficult to remove in a reasonable time 
by continued immersion. They are 
often moist, and on immersion may 
cause a dangerous explosion. They 
also reduce the temperature of the flux. 

Assemblies should, therefore, be pre- 
heated to about 540°C. in a furnace, 
which should be located as near the 
dip pot as possible so as to reduce heat 
loss during transfer of the assembly. 
The control arrangements should 
enable the preheating temperature, 
once established, to be repeated for 
subsequent batches of similar work. 

The assemblies are immersed in the 
fiux bath just long enough for the filler 
metal to flow freely. Over-long immer- 
sion results in a flux attack on the base 
metal and also allows excessive diffu- 
sion to occur between the filler and the 
base alloy. Rapid and thorough drain- 
ing is most important to reduce drag- 
out losses and the consequent time 
lost in dehydrating make-up charges of 
flux. 

Flux should be kept away from 
places difficult to drain; for example, 
the open ends of tubular assemblies 
are often given temporary extra length 
so that they can be kept out of the flux 
while the remainder is immersed. 

Great care is needed when operating 
flux-dip baths, especially by protecting 
operators against spatter. Forced ven- 
tilation may also be desirable to 
safeguard the operative against the 
toxic effect of fumes, as already 
mentioned. 

After adequate draining, assemblies 
should be allowed to cool naturally 
until the joints have completely solidi- 
fied and the surrounding metal has 

(Continued on page 166) 


TABLE II—CHEMICAL CLEANING 





Method A 


Method B 





Stage —- 


Solution Temp. 


Time 
(min.) 


Time 


Solution (min.) 


Temp. 





Corcentrated 


nitric acid Room 5-15 


Water rinse 


10 per cent 
nitric acid, 5 
-10 per cent 
sodium dichro- 
mate Room 
Water rinse Hot 
Dry off, using 

warm air 


10 per cent 
nitric acid, 0-23 
per cent hydro- 
fluoric acid 


Water rinse 


Water rinse _ 
Dry off, using 
warm air 
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TRENDS IN THE DEVELOPMENT, APPLICATION, PROCESSING, DESIGN 
AND WORKING OF NON-FERROUS METALS AND THEIR PRODUCTS 


Transfer Mechanism for Power Presses 


TRANSFER feeds for existing presses, which, 
in some cases, may be applied to existing tools, have 
been introduced by Press Equipment Limited. In its 
simplest form, the transfer comprises two pick-up heads, 
simultaneously gripping a blank component from a location 
outside the tool area and the processed component from the 
press tool, lifting to clear locations and die form, traversing, 
then lowering the blank into the die and the processed 
component on to an ejection chute. 

For more than one tool an additional pick-up head is 
required for each station, so that the component is pro- 
gressed through each tool until it reaches the ejection point. 


The transfer is suitable for feeding by hand or magazine 
location, or blanks may be taken from coil material that is 
decoiled, straightened and fed direct to a blanking tool by 
the Bow Feed method developed by the company. This 
combination provides a completely automatic line. 

On presses of speeds up to 24 strokes/min., of suitable 
stroke and tool daylight, the transfer is usually driven from 
the crankshaft, and the press runs with the clutch con- 
tinuously engaged. On faster presses, and where tool 
daylight is restricted, the transfer is self-motorized and 
engages the press clutch at each cycle after the components 
have been transferred and located, and the carriage has 
returned to its mid-position. 

Removal of the processed component is automatically 
checked at every stroke to ensure tool protection. 


Rare Earth Metals 


RARE earth elements, with their compounds, form a 
hitherto little-known but potentially valuable range of 
materials. Also known as “lanthanons,” they comprise the 
fifteen elements from lanthanum (atomic number 57) to 
lutetium (71). Scandium (21) and yttrium (39), the first two 
members of the same sub-group in the Periodic Table, are 
similar chemically and in their atomic structure. Element 61, 
promethium, does not occur naturally, but one of its 
isotopes has been isolated from the products of nuclear 
fission. 

For some years, active research on the rare earths has 
been carried out by Johnson, Matthey and Co. Ltd., and 
supplies of the rare earths-in their normal form as oxides 
have been available in several grades of purity. Improved 
techniques for the production of the metallic elements have 





now been brought to fruition, and all of the fourteen 
naturally occurring elements, together with the closely 
related elements scandium and yttrium, are now available 
in a variety of forms. 

The metals are reduced from their fluorides with lithium, 
calcium or lanthanum in tantalum crucibles in an atmos- 
phere of argon, and are then remelted in vacuum. Impurities 
are held at a very low level, and in some cases the purity is 
higher than has hitherto been achieved. 

Lanthanum, cerium, praseodymium and neodymium 
oxidize readily at room temperature and must be preserved 
in airtight containers, but all the other metals, except 
europium, acquire no more than a superficial tarnish on 
prolonged exposure to the air at room _ temperature. 
Europium is highly reactive and, therefore, difficult to 
preserve and handle as metal. 

All of the sixteen metals have been remelted into ingots 
or rods. Lanthanum, cerium, neodymium, praseodymium, 
yttrium and gadolinium have been successfully extruded, 
and subsequently drawn to fine wire. 


Soldering Fine Work 
DEVELOPED from an N.R.D.C. patent by a small 


_ Scottish engineering company, a new thermostatic soldering 


iron with accurate temperature control is particularly useful 
for fine work, especially in the manufacture of delicate 
electronic components used in guided missiles. 

The firm is the Cardross Engineering Co. Ltd. and their 
idea was to provide a temperature control of +15°C. at a 
normal setting of 230-250°C. Enquiries at the Patents 
Library, however, showed that the General Post Office 
already had a patent in existence covering the idea, and as 
this was in the hands of the National Research Development 
Corporation for exploitation, a licence to manufacture was 
applied for. 

The next step was the development of the basic idea, 
which was to make the differential expansion of an inner 
non-ferrous metal rod and an outer case operate a micro- 
switch by an intermediary magnifying lever movement. 
Trials showed that a number of points required further 
investigation and experiment. As a result, the expensive 
Invar steel (an iron-nickel alloy with a low coefficient of 
expansion) originally specified was dispensed with. In its 
place an ordinary mild steel was used, cutting costs by 
about 50 per cent. 


Difficulty was experienced in obtaining a correctly 


Left : A two-tool, three-head transfer set up to produce 720 components 
per hour with one operator. This previously entailed two presses and 
two operators to produce 400 components per hour 


Below : The thermostatically-controlied soldering iron, developed by 
Cardross Engineering Co. Ltd., for fine work 
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wound heating element. This was overcome by winding it 
with a uniform light tension to avoid excessive tightness of 
the wire, which would cause breakage. Finally, the problem 
of heat transference to the handle was solved by cutting 
short the copper alloy expansion rod and joining it to a 
metal with low conductivity. This idea is now the subject 
of a patent application. 

The Cardross Engineering Co. now manufactures two 
models of this thermostatic soldering iron—a 70 watt iron 
for production and repair work in radio electronics and 
other small work, and a 500 watt iron for general workshop 
use. 


Vacuum Heat-Treatment 


A VACUUM furnace in which the charge can be 
heated and quenched without exposure to the atmosphere 
has been developed by Vacuum Metallurgical Developments 
Limited for the heat-treatment of such metals as molyb- 
denum, titanium and tungsten, stainless steels, and high- 
temperature alloys, including Nimonic. 

The furnace is resistance-heated by a molybdenum 
winding, which can raise the temperature of the hot zone to 
a maximum of 1,500°C. Insulation is by means of radiation 
shields, and the furnace chamber is water-cooled. Below 
the furnace chamber is a trap door, leading, via a sealed 
hood, to the quenching tank. There is an atmosphere of 
inert gas (argon) in the hood at about atmospheric pressure. 

The hot zone is 24 in. in diameter and 24 in. high, and the 
charge is hung in a basket from the lid. The air is then 
exhausted from the chamber with a 10 in. oil diffusion pump 
(whose capacity is 2.500 L/sec. at 10-4 mm. Hg), backed by 
a standard mechanical pump. 

The temperature of the hot zone is then raised and 
controlled as required, and when the charge is ready for 
quenching, argon is admitted to the furnace chamber. When 
the pressure inside equals that in the sealed hood below, 
the bottom trap falls open, and the charge basket is auto- 
matically released and falls into the quenching tank. The 
release and quench operation takes about 5 sec. 

The whole cycle takes from 20-60 min., according to the 
thermal capacity of the charge and the temperature to which 
it is raised. 


Protecting Delicate Products 


HIGHLY resilient moulds for the protection, during 
transport and storage, of delicate castings, assemblies or 
other products, are being made to individual order by 
Proteccopack Ltd. The low-priced packs save space and 


packing time, in addition to preventing damage and 


breakage. 


Below : Air-cooled cylinder packed in Proteccopack mould 


Right : Bar of ‘‘Lucalox’’ translucent ceramic and a bar of fused quartz 
heated together. At 2,350°F. the quartz bends under its own weight, 
the new ceramic supporting a 50 gm. weight up to 3,200°F. 
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The moulds have been submitted to the most stringent 
Ministry tests, and the manufacturers claim that filled 
Winchester bottles, packed in their moulds, can safely be 
dropped on to concrete from a height of 50 ft. without 
damage, and that fragile goods can withstand loads of 
1,000 lb. stacked on top of them. 

The moulds can be made returnable for the home market. 
While several journeys are normal, up to thirty journeys 
have been recorded on some packs. Fibreboard, softwood, 
or plywood outer cases may be used to give longer life to 
moulds which are to be used for several journeys in the 
United Kingdom, or for additional protection for overseas 
trade. 


Translucent Ceramic Based on Aluminium Oxide 


A POLYCRYSTALLINE ceramic that readily 
transmits light has been made from powdered aluminium 
oxide by the General Electric Company Research Labora- 
tory, Schenectady, U.S.A. In addition to transmitting light, 
the new material possesses the extremely high strength 
characteristic of alumina ceramics, can withstand much 
higher temperatures than most ceramics now in use, and 
can be pressed into any shape desired. 

The new material, called “Lucalox,” is closely related to 
sapphire and ruby gem stones, which are single-crystal 
aluminium oxide. But this polycrystalline form of the same 
compound is superior to these gems in its ability to with- 
stand high temperatures without deforming. 

The light transmitting characteristics of Lucalox result 
from the fact that the microscopically small pores, or 
“bubbles”, that are normally found in ceramic materials 
have been removed. It is claimed that at least ninety per 
cent of the light in the visible spectrum is transmitted 
through the new ceramic. 

The basic material is fine-grain, high-purity aluminium 
oxide, or “alumina”. The powder is pressed at room tem- 
perature, then fired at temperatures that are higher than 
usual for ceramics. 

Applications for the material are being investigated, high 
intensity incandescent and discharge lamps being an obvious 
one. It may also be used as an electrical insulator and as 
a material for gem bearings in delicate equipment. The use 
of this ceramic should also extend the range of instruments 
and devices that are presently limited by the physical 
characteristics of available materials. For instance, whereas 
fused quartz performs satisfactorily up to 1,800°F., Lucalox 
is stable at temperatures close to 3,600°F. 
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Plating Anodes 


VEN after over a century of 

E commercial electroplating, many 

platers fail to appreciate the para- 
mount importance of the anodes in 
any electroplating process. Second only 
to faulty pretreatment, malfunctioning 
of the anodes is responsible for more 
plating troubles than any other factor. 
Basically, the anode’s function is to 
provide a path for the current out of 
the solution (from the Greek anodos, 
meaning way up). Usually, too, it 
replenishes the solution’s metal ions 
while it may promote certain salutary 
oxidation reactions at its surface. In 
order successfully to fulfil these func- 
tions, it must display certain charac- 
teristics, chief of which are: 

(i) Free and uniform dissolution at an 
efficiency closely corresponding to, 
or just above, that of the cathode 
over a wide range of plating con- 
ditions, with no tendency to dis- 
integrate, polarize or passivate. 
High conductivity and, therefore, 
little loss of power through the 
anode circuit. 

High purity and, thus, no ten- 
dency to contaminate the solution 
with soluble or insoluble im- 
purities. 
The conditions in (i) are achieved 
only by selection of the type of anode 
most appropriate to the process con- 


By D. J. FISHLOCK 


cerned, with particular regard to its 
method of manufacture and _heat- 
treatment, but also to its size and 
shape. Heat-treatment can markedly 
influence solubility, a factor which has 
become increasingly appreciated in the 
past few years. Metai shortages and 
the need to minimize anode scrap, 
together with abortive attempts to use 
inferior grade materials, have focused 
attention on this point. 

Cast anodes are usually formed in 
chill or permanent moulds, and tend to 
be coarse structured and freely cor- 
rodible.' The coarse structure does 
tend to allow intergranular attack and 
the partial disintegration of some 
anodes, but by yielding a relatively 
coarsely-divided sludge such anodes 
often present less trouble in bagging. 
The ball and elliptical anodes are also 
cast, and prove especially popular since 
there is virtually no scrap loss. These 
are used, in the case of cyanide solu- 
tions, in stecl wire cages—preferably 
of clipped rather than welded construc- 
tion to avoid anodic weld corrosion; 
the steel plays a further vital role here, 
dealt with later. 

Rolled and extruded anodes are of 
much finer grain size, and often have 
improved corroding characteristics, 
especially in the more active solutions. 
They can be produced in considerable 


Left: Fig. 1—It is 
claimed that in tests 
where Baker dog- 
bone shaped silver 
anodes and flat sheet 
anodes were cperated 
under similar ccn- 
ditions until cnly 15 
per cent cf their 
criginal weight re- 
mained, the Icss cf 
surface area was 
about thr2e times as 
much for the flat 
sheets 


Right: Fig. 2—Section 
through an American 
Metal Climax Inc. 
O.F.H.C. (oxygen-free 
high-conductivity) 
copper anode. Am-ng 
its advantages are 
claimed a low scrap 
loss—cften less than 
10 per cent, reduced 
sludging and higher 
permissible current 
densities 


lengths, and extruded anodes are 
sometimes choprfed into small sections 
for use in cages. Electrolytic anodes, 
although the highest for purity, have 
limitations in that their structure may 
not be uniform, and they sometimes 
tend to polarize easily. In all cases, 
very critical heat-treatment and anneal- 
ing are essential to their successful 
functioning. 

Anode shape has attracted much 
attention, since this can directly 
influence its surface area, and through 
this the uniformity of corrosion, the 
final scrap loss, the dispersal of gas 
from its surface and the tendency to 
polarize. Oval and circular section 
anodes, sometimes with ribs, grooves 
or a sand-blasted surface, are dis- 
placing mazy of the flat smooth plates 
and strips of the past, while those 
of “dog-bone” section (Fig. 1) have 
been found very economical with the 
softer metals, notably silver and lead. 
A_ heavily-ribbed cast silver anode 
gives good service in an inclined barrel, 
a plating unit in which the anode area 
is normally remarkably exiguous. 

In so far as composition is con- 
cerned, the tendency to-day is towards 
extreme purity in most anodes, this 
requiring the greatest care in their pro- 
duction. Sometimes small additions 
such as carbon and silicon in depolar- 
ized nickel anodes are beneficial, while 
other small alloying additions may 
replenish an essential bath constituent. 
Phosphorus in certain copper anodes? 
and cobalt in some nickel anodes are 
respective examples. Usually, though, 
trace elements, both metallic and other- 
wise, tend to contaminate the solution 
or form anode slimes; very often their 
elimination improves the conductivity 
and the corrosion characteristics of the 
anode, e.g. O.F.H.C. copper anodes 
(Fig. 2) and 99-97 per cent silver 
anodes. 

Anode conductivity can also be of 
significance, since not only does an 
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TABLE I—TYPICAL ANALYSES OF PLATING ANODES, PER CENT IMPURITIES 





Bi Cc Cu Fe Oo Pb S Si Others 
Cadmium — _ 
Nickel 
cast C 
rolled C 
cast dep. 
rolled dep. 
electrolytic _ 
Tin 0-014 
Zinc 
Copper (E.T.P.) 
fire refined 
O.F.H.C. 





0-1000 a traces 99-99 per cent Cd 
0-05 
0-25 
0:10 


0-10 _ 
0-07 0-01 
0-20 0-01 
| 0-08 0-005 0-02 
0-04 trace trace 
0-007 0-015 0-003 a 
0-01 0-08 — — 
| 0-001 0-034 | 0-001 0-0015 -- 
0-005 0-070 0-010 0-003 — 
| 0-0005 nil | 0-0006 | 0-0012 _ 


trace 
0:02 
0-01 
0°05 
0-03 
0-004 
0-01 
99-956 


99-6 Ni; 0:04 Mg 

99-3 Ni 

99-6 Ni 

99-5 Ni; 0-01 Al; 0-005 Mn 
99-95 Ni 

0-007 Sb; 99-94 Sn 

99-81 Zn; 0-08 Cd 

0-0013 Ag; 0-0014 Ni 
0-006 Ag; 0-09 Ni 

0-001 Ag; 0:0006 Ni 


0-002 


| 0-0006 | 0-0001 
0-005 | 0-002 | 99-781 
| 0-0003 | 0-0001 | 99-994 


| | 





SOME BRITISH STANDARD SPECIFICATIONS FOR ANODES 





Anode Specification 





B.S. 2869:1957 Not less than 99-95 per cent Cd; impurities must not exceed 0:05 per cent (Sb; As 
Ti not more than 0-01 per cent) 

Not 'ess than 99-9 rer cent Pb, but if Cu is present the Pb content may be reduced by 
an amount not exceeding the amount of Cu: max. limits; Ag, 0-002 per cent; Bi, 0-005 
per cent; Fe, 0-003 per cent; £b, 0-002 rer cent; Zn, 0-002 per cent; Cu, 0°05 per cent; 
Ni+ Co, 0-001 rer cent; Sn, Cd, As, traces. 

Max. limits:—Pb, 0-003 rer cent; Cd, 0-003 per cent; Hg, 0-004 per cent; Pb + Cd + Hg 
Fe, 0-02 per cent 

Not less than 99 per cent Ni+ Co; Ni, 98-5 per cent; max. limits:—Fe, 0-75 per cent; 
Cu, 0-25 per cent; Si, 0:1 per cent; Mn, 0-1 per cent; C, 0-3 rer cent; Zn, 0-01 per cent 


Cadmium 
Lead (chemical) B.S. 334:1934 
S. 2656:1956 


>. 558:1934 


| 
j 
{ 





appreciable resistance mean a loss of contact pressure. Hooks require to be consideration be given to the anodes; 


power but it can influence the plate’s 
distribution. This factor should be 
considered in determining the optimum 
length of an anode: it is normally a 
few inches shorter than the cathode, 
but for close conformity to a_ thick- 
ness specification must be determined 
empirically. With inert anodes the 
resistivity can sometimes be used to 
control closely, for example, the 
amount of current reaching the lower 
end of a tube being plated internally; 
this is by virtue of the volt-drop down 
the anode’s length. 

Anode hooks are a frequent cause of 
contact trouble. These are advisedly 
of square section, so that they give a 
line rather than a point contact; the 
high pressure on the sharp contact 
edge of the hook will pierce any films 
on the anode bar. More elaborate 
hooks are sometimes provided with 
spring or screw devices to improve the 


very firmly affixed to the anode and, 
preferably, the join should be sealed 
with a rubber or plastics cap, or lead 
seal if permissible, to prevent the 
ingress of plating solution. 


Alloy Anodes 


It is imperative that, in any develop- 
ment work on alloy plating, the earliest 


Below left : Fig. 2—This method of connecting 
the anodes in speculum plating is recommended 
by the Tin Research Institute for small vats. It 
saves space, avoids hanging ancdes on the 
wrong bar, and permits closer positicning of 
anodes 
Right: Fig. 4—Vertical section through a 
hollow ncdule in a bright nickel deposit. 
Material responsible is believed to have been 
tiny nickel particles dislodged from the ancde 
[Courtesy B.N.F.M.R.A. 
Below right: Fig. 5—Vertical section through 
a deposit fcrmed in a bright nickel solution in 
which collcidal graphite was suspended 
[Courtesy B.N.F.M.R.A 





Roe 
SPARE Cu 


! 
: ROD INSULATED 
\ BETWEEN CONNECTIONS 


\ SPARE Sn 


STANDARD CONNECTION 


many a promising alloy process has 
failed completely in production owing 
to the difficulty of persuading the 
anodes to replenish the solution at the 
same rate as it is depleted of metal 
ions. There are four anode systems 
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for alloy plating currently in use,? viz. 
soluble alloy anodes, soluble but 
individual constituent anodes, inert 
anodes, and combinations of the first 
two and/or the third system. 

Most convenient, of course, are the 
alloy anodes—although the anode con- 
stituents are not necessarily present in 
the same ratio as the final deposit. In 
brass plating, anodes of the same ratio 
can be used, and are available with 
from 20 to 35 per cent of zinc. In tin- 
nickel plating, however, anodes con- 
taining 35 per cent nickel, as in the 
deposit, consist of two intermetallic 
compounds, Ni,Sn, and Ni,Sn,, of 
which the former dissolves pre- 
ferentially; anodes of 72-73 per cent 
tin, i.e. entirely of Ni,Sn,, or else 
separate anodes, are, therefore, used.’ 

Alloy anodes are preferably in a 
single phase solid solution, since twin 
phases usually have different rates of 
dissolution at a given potential.* How- 
ever, both mechanical mixtures and 
intermetallic compounds find applica- 
tion. There is sometimes difficulty in 
obtaining anodes of the required com- 
position by normal metallurgical tech- 
niques, but this can always be 
overcome by producing them electro- 
lytically if the expense is justified. 

Failing the availability of a suitable 
alloy, however, separate anodes are 
needed. With careful attention to the 
solution and operating conditions, 
these can often be operated from a 
single anode rod or, if the difference 
in anode potential is slight (e.g. 0-1 V 
in tin-nickel solution), a small fixed 
resistor can be incorporated in the 
hook of (in this case) the tin anode. 
Separate or dual anode circuits are 
advisable if the difference in potential 
is appreciable. The rate of metal dis- 
solving from each set of anodes can 
then be closely adjusted by means of 
the current density on each, the poten- 
tial difference between the two sets, 
and between each set and the cathode. 
Each anode bar should be supplied 
and metered independently; a very 
compact dual anode bar is shown in 
Fig. 3. This arrangement also permits 
closer positioning of the anodes and 
prevents anodes being placed on the 
wrong bar. Separate anodes may also 
need independent attention in other 
respects: for instance, in tin alloy 
plating the tin anodes must be removed 
when not in use to prevent the forma- 
tion of stannite, but in tin-nickel 
plating, when separate anodes are used, 
the nickel anodes should remain in the 
solution to help prevent oxidation of 
two-valent to four-valent tin. 

Particularly if the proportion of one 
constituent in the deposit is small, it 
can be replenished by chemical addi- 
tions. Salts are more costly than 
anodes, but this may be offset by the 
convenience, as in some cobait bright 
nickel and molybdenum bright zinc 
processes. Inert anodes have also been 
occasionally used when soluble anodes 
prove entirely impracticable, but the 
control difficulties can rarely justify 
their use in continuous production. 


The system has been used for deposit- 
ing ternary alloys such as tin-copper- 
zinc and tin-copper-cobalt. 


Copper Anodes 

The raw material for all quality 
copper anodes is electrolytically-refined 
copper of 99-98 per cent purity or 
better. This material may be used 
unmodified as anodes but requires 
bagging, while brittleness of the 
deposit and anode loss due to partial 
disintegration are not uncommon 
occurrences. 

Cast anodes are produced by melting 
and pouring electrolytic copper, a pro- 
cedure which is highly critical if the 
introduction of cuprous oxide is to be 
avoided;*® this constituent causes dis- 
integration of the anode. It can be 
avoided by deoxidizing the melt with 
phosphorus, which produces an anode 
containing about 0-02 to 0-03 per cent 
phosphorus and negligible amounts of 
oxygen.© Such anodes need no bags 
and corrode extremely uniformly. 
Another type of extreme purity anode 
is the oxygen-free high conductivity 
or O.F.H.C. anode (Fig. 2), which is 
produced by a patented sequence 
including melting in a reducing atmo- 
sphere in an electric induction furnace. 
This anode is above 99-99 per cent 
pure and provides cast anodes for use 
in both acid and cyanide baths without 
bags; corrosion is extremely uniform 
and the scrap loss negligible. Cast 
copper anodes perform most satisfac- 
torily in acid electrolytes, while the 
deoxidized cast types are particularly 
valuable for heavy deposition and in 
electro-forming. 

Rolled and extruded electrolytic 
anodes are preferred for cyanide elec- 
trolytes these having a denser, finer 
structure. They are available in very 
large sizes. 

There is no reasonable limit to the 
current density for copper anodes in 
acid baths, but it is customary to use 
an anode area roughly equal to that of 
the cathode; in cyanide solutions, how- 
ever, the anode area should be about 
double that of the cathode, while a 
limit of 20 to 30 amp/ft® must be 
observed. Excessive anode current 
densities in cyanide solutions result in 
anode polarization due to the forma- 
tion of a green slime which rapidly 
re-forms when removed unless the 
plating conditions are modified. Inert 
anodes of steel are also often used to 
lower the anode efficiency in cyanide 
solutions. Iron does tend to dissolve 
and form ferrocyanide, but it remains 
a debatable point whether, in small 
amounts, this has any adverse 
influence on the plating. Similarly, 
hard lead anodes may be used in acid 
electrolytes. 


Nickel Anodes 


The cathode efficiency in nickel 


plating is high—about 95 per cent— 
and for satisfactory operation that at 
the anode must approach 100 per cent. 
Pure nickel, however, tends to passi- 
vate quickly, even when the electrolyte 
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A—Anode. B—Plastisol-coated screen. C—Solution 
level. D—Cathode. E—Air holes. F—Plastics 


agitation pipe. G—Combined weight and locating 
piece (rubber or plastisol-covered mild steel). H— 
Cloth anode bag. 


Fig. 6—Simple methcd of protecting anode 
bags in air-agitated solutions, devised by 
Electrochemical Engineering Co. Ltd. 


contains much chloride and _ con- 
trolled additions of certain non-metals 
(carbon, silicon and oxygen) are essen- 
tial if anodes are to function at commer- 
cially-feasible current densities. The 
anode must none the less be extremely 
pure otherwise, since nickel solutions 
are very susceptible to metallic con- 
tamination, while the distribution of 
the additions and the structure of the 
anodes are highly critical.” The writer 
recalls an experience in heavy nickel 
plating in which it was found that a 
handful of the many oval rolled 
depolarized anodes in use corroded 
irregularly, developing long undercut 
furrows down their length, and slimy 
black deposits; they degenerated into 
lumps of spongy nickel long before 
their life should have ended. There 
was no difference’ analytically, and 
apparently no difference structurally, 
between good and bad anodes, but the 
clear disparity in performance was 
attributed to some irregularity in the 
annealing. 

Depolarized anodes are invariably 
rolied, and contain about 0-25 per cent 
of oxygen as nickel oxide. This oxide 
must be distributed uniformly through- 
out the anode at grain boundaries, and 
results in an anode capable of operat- 
ing over a wide pH range in all types 
of solution, and corroding extremely 
uniformly with little scrap. Its corro- 
sion is impaired, though, at low current 
densities, and not more than one anode 
per foot of anode bar is recommended, 
while a good contact must be 
maintained.* 

Carbon anodes, both cast and rolled, 
are for use in solutions below pH 4-5, 
and especially in the latest organic 
bright nickel baths. They contain 
carbon and silica, which form an 
adherent surface film to retain crystals 
and flakes of nickel as they become 
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detached until they dissolve. They are 
believed capable of retaining some 
0-04 per cent of their weight in this 
manner. All nickel anodes are nearly 
always bagged, in view of the economic 
importance of avoiding rough nickel 
plates, but one large plant has reported 
using unbagged carbon anodes.? 

Electrolytic anodes are particularly 
pure, and work well in low pH, high 
chloride solutions if correctly rolled 
and annealed.!° The latter imparts a 
relatively coarse crystal size which 
assists bagging. They can also be used 
in cobalt-alloy solutions where a lower 
anode efficiency can be advantageous 
in some instances and, when broken 
into small pieces, in anode cages. 


Anode Slimes 


The anodes are prone to introduce a 
large proportion of the _ insoluble 
impurities suspended in a plating solu- 
tion (Figs. 4 and 5). With the greatly 
increasing use of bright plating solu- 
tions and an appreciation of the greater 
porosity of deposits from cloudy solu- 
tions, solution clarity is assuming con- 
siderable importance, while it proves 
much more satisfactory to eliminate 
the suspended matter at its source than 
to try to filter it out. In addition, heavy 
incrustations of slime soon polarize 
some anodes and reduce their con- 
ductivity. 

Anode slimes result either from an 
unsatisfactory crystal structure, leading 
to excessive attack at the grain boun- 


daries and the dislodgement of crystals 
of metal, or from the impurity content 


of the anode. Unsatisfactory crystal 
structure, provided it is not due to 
incorrect heat-treatment, can be over- 
come by selection of anodes which 
have been worked and heat-treated in 
a manner most appropriate to the 
solution, current density and tempera- 
ture at which they are required to 
operate. Solutions of high dissolving 
power, such as most strongly acidic 
and cyanide solutions, are, generally 
speaking, most advisedly worked with 
the somewhat less soluble rolled or 
extruded anodes, while less active baths 
may usefully employ the more soluble 
cast anodes. 

It is virtually impossible, however, 
to eliminate anode slimes — chiefly 
because of the non-metallic additions 
and inclusions needed to ensure 
uniform dissolution, e.g. NiO in 
depolarized nickel anodes. The usually- 
adopted expedient is, therefore, to filter 
them out at the anode surface by 
bagging the anode. Ostensibly simple, 
this often proves far from easy, but is 
successful in a few instances, in par- 
ticular in near-neutral solutions. 

Nickel is the outstanding example, 
and nickel anodes have been success- 
fully bagged for many years. 

Many fabrics have been used for 
bags, but only a handful have proved 
their value; these include calico, cotton 
drill, flannel, muslin (with paper inter- 
leaved), Terylene, nylon, woven glass, 
Blue African asbestos, and a number 
of other synthetic fibres, Monofilament 





woven nylon is an especially versatile 
material; its tensile strength is double 
that of cotton fabrics, while its non- 
absorptive feature prevents solution 
from syphoning above the solution level 
and causing salt incrustations. It is 
resistant to alkalis, most solvents except 
metacresols and similar compounds, 
and to most inorganic solutions except 
strong mineral and oxidizing acids. 
The synthetics and glass, although 
often remarkably inert, do suffer from 
the poorer retaining power of their 
single-filament fibres, but there exist 
hirsute short-staple P.V.C. and nylon 
fibres of superior attributes. The cost 
of the newer fibres also tends to be 
materially higher. 

The bags may be in double thick- 
nesses for the more exacting applica- 
tions—although there is a definite limit 
to this and to the tightness of the 
weave if the bag itself is not to polarize 
the anode by unduly retarding the 
migration of metal ions. It should be 
an inch or two longer than the anode 
to allow slime to accumulate, prefer- 
ably non-shrinking, e.g. Sanforised, and 
is normally tied for support to the 
anode hook. The mechanical wear- 
and-tear, especially in air-agitated solu- 
tions, is quite heavy, and additional 
reinforcement at the bottom, and also 
at solution level where crystallized salts 
can accelerate deterioration, is often 
advisable. This can be supplied by 
extra thicknesses of fabric, or by 
impregnating these regions with a resin 
or lacquer. The reinforcement has the 
additional advantage of retarding the 
corrosion of the anode at the points 
where it is normally excessive, thus 
aiding uniform dissolution. German 
practice favours large bags about 6 ft. 
long to contain a number of nickel 
anodes, while it has been found that 
anode passivity risks are lessened by 
retaining the bag well away from the 
anodes; plastics cages may be used to 
achieve this. Another approach to the 
bagging of anodes is, of course, the 
auto-filter principle applied to certain 
nickel anodes with a _ carbon-silica 
content. 

A simple but effective device has 
recently been developed to protect 
anode bags from ripping on sharp 
edges of the anode in vigorously air- 
agitated baths. This consists of a 
plastisol- or rubber-coated expanded 
metal screen hung from the anode 
bars!! (Fig. 6). 

Conscientiously maintained, an anede 
bag should last several times the life 
of the anode. Prior to being com- 
missioned, however, it should be 
thoroughly rinsed in hot water or, 
better, in a solution of the same pH as 
the electrolyte; woven glass bags nor- 
mally need degreasing to remove the 
spinning lubricant. It must be inspected 
frequently for holes, and it is strongly 
recommended that the bag is removed 
weekly and washed. The latter is most 
efficiently achieved by turning it inside 
out and using a hose. At the same 
time, the anode should be scrubbed. 
This frequent inspection is advised 
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because it is easy to neglect bagged 
anodes until they have become exces- 
sively dirty or small. 

Many of the troublesome features of 
anode bags can be eliminated by using 
some sort of diaphragm—in effect a 
glorified single anode bag. Developed 
particularly in connection with P.R. 
plating, these have much to commend 
them and deserve wider application; 
certainly they obviate the inhibited 
anode corrosion experienced when the 
anodes in cyanide solutions are bagged. 

The principle is to separate the vat 
into two compartments with a fabric 
membrane, and use the pump to 
transfer enriched solution from the 
anode compartment, via a filter to the 
cathode section. Properly maintained, 
there is virtually no possibility of 
anode slimes finding their way into the 
catholyte.?? 

The most satisfactory system is to 
design the vat to incorporate a 
diaphragm.'* Such a vat usually can 
have only one cathode bar, and 
needs to be somewhat larger than usual 
to lessen the risk of work brushing 
against and ripping the diaphragm. 
This increased anode-cathode spacing 
does improve throwing power and 
metal distribution, though. A rigid 
metal frame, usually of rubber-covered 
steel, is built up within the tank, posi- 
tioned far enough from the tank walls 
to allow for the convenient handling 
of the anodes. This can take the form 
of a removable tubular structure over 
which a complete diaphragm is 
stretched, or a fixture into which a 
number of insulated expanded metal 
frames fit tightly; the latter allows for 
more convenient maintenance. The 
diaphragm is least expensively made of 
heavy canvas duck, e.g. a double layer 
of 11 oz. material. This has been found 
to have a life of six or nine months, 
but the more expensive synthetic 
fabrics may be preferred for longer 
lives; alternatively, the canvas can be 
resin coated at solution level where 
deterioration is most rapid, while 
several thicknesses of material may 
sometimes be considered justified. 

The weave must be sufficiently fine 
to prevent the electrophoretic migra- 
tion of anode particles, but, by arrang- 
ing an adequate pumping pressure, a 
slight hydrostatic head of solution can 
be achieved in the cathode compart- 
ment: this will restrain the passage of 
particles without the necessity for 
unduly fine weaves and heavy volt- 
drops. Another method useful in 
keeping the surface of the catholyte 
free from floating particles is to fix the 
diaphragm’s height so that there is a 
slight flow of solution over it into the 
anolyte. Separate filtration of the 
catholyte may prove desirable and can 
be achieved by having suction pipes, 
controlled by valves, in each com- 
partment. 

Another diaphragm system consists 
of using large insulated expanded metal 
baskets, covered with a suitable fabric, 
in each of which is hung several 
anodes. Each basket is provided with 
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a suction intake to the filter pump and 
compressed air agitation to prevent 
anode polarization. 

The use of a 


porous ceramic 


diaphragm has been proposed but, 
while superficially attractive, its high 
cost and inherent fragility would mili- 
tate against any widespread acceptance. 
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(To be concluded) 


Powder Metallurgy 


ONTAINING the _ discussions 
i and the Papers presented at 

the Inaugural Meeting of the 
Powder Metallurgy Joint Group of the 
Iron and Steel Institute and the Insti- 
tute of Metals, which was held in 
December 1957, together with those at 
the two subsequent meetings held 
during 1958, Nos. 1 and 2 of 
“Powder Metallurgy” were issued in 
1958, whilst No. 3 is the first: of the 
1959 issues. In the “Objects” of the 
Group it is stated that the intention is 
to hold two meetings each year, the 
Spring meeting “devoted to an in- 
formal discussion or a Symposium on a 
subject related to industrial aspects of 
powder metallurgy” and the Autumn 
Meeting “to discuss specially invited 
Papers describing original research in 
some field of powder metallurgy”. 

In keeping with this policy, the three 
meetings covered in Nos. 1 and 2 
comprise the Inaugural Lecture by Dr. 
Ivor Jenkins on “Recent Develop- 
ments in Powder Metallurgy”, which 
was followed by a Symposium on 
“Developments in the Production and 
Quality of Metal Powders”; the in- 
formal discussion on “Developments 
in the Practice of Compacting and 
Sintering” at the second meeting; and 
finally the Symposium at the Decem- 
ber meeting, on “The Powder Metal- 
lurgy of Metal-Ceramic Materials”’. 

There are six Papers in the section 
on Metal Powders, covering the pro- 
cesses of atomization, electrolytic 
methods, production of reactive metal 
powders, mechanical methods em- 
ployed in carbide production, and a 
most -informative Paper on powders 
produced by the gaseous reduction of 
aqueous solutions. A very comprehen- 
sive discussion concludes the section. 

Seven Papers are included under 
“Compacting and Sintering”, dealing 
with the use of moulds made from 
reversible gels; the rolling of strip; hot 
working within sheaths; pressureless 
sintering; and zone sintering, and two 
Papers are included on the vacuum 
sintering field. 


esring Handbook,” Re.nho!d, 1955, 
Chap. 31. 
In the Symposium on Metal- 


Ceramics, the six Papers begin with a 
most competent review of the “Sili- 
cides and Borides of the High M.P. 
Transition Metals”, by Kieffer and 
Benesovsky, followed by a Paper on 
“Bonding in Carbides, Silicides and 
Borides”; a “Study of High Tempera- 
ture Properties of Ceramics and 
Cermets”; and two Papers on the 
fabrication and properties of various 
cermets. 

Issue No. 3 contains five original 
research Papers, three of which are 
concerned with powder rolling. 

The contributions to the informal 
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discussion on “Theoretical Aspects of 
Sintering” are, indeed, international, 
and speak well for the wide attention 
this Joint Group has already attracted 
abroad, the Papers having been 
contributed by Rene G. Bernard, of 
Université de Lyons, on “Processes in 
Sintering”; by Geach, of A.E.I., on 
“British Developments in Sintering 
Theory”; J. T. Norton, of M.I.T., 
contributes “Current Progress in Sin- 
tering Theories in U.S.A.”, which 
is followed by “Recent Work on 
the Theory of Sintering in the 
German Democratic Republic,” by 
F. Thummler, and finally, a Paper on 
“The Mechanism of Sintering in Single 
Component Systems”, from the 
Academy of Sciences, Kiev. 

The issue concludes with two short 
contributions, one on “The Oxidation 
of Hot Pressed Ti Carbide and Boride”, 
and another on “Interstitial Structures” 
by Kiessling, of A.B. Atomenergi, 
Stockholm. 

The 20 Papers in Nos. 1 and 2, and 
12 in No. 3, cover a very wide field in 
powder metallurgy, a great deal of it 
with very practical aspects and appli- 
cations, and it is evident that subscrip- 
tion to the publication will become 
essential to all engaged in research and 
development in this field. 

The printing and diagrams are in 
the familiar style and usual high 
siandtrd of the two © Institutes 
concerned. 

For members of either of the Insti- 
tutes the cost is the outstandingly low 
one of 10s. per annum, while for non- 
members it is 25s. per annum. 





Brazing Aluminium 


regained its strength. Heat-treatable 
alloys should be quenched at the 
appropriate temperature to restore 
their full properties. 

The quick removal of flux after 
brazing is essential, and it must be 
regarded as part of the brazing process. 
Immediately the assembly can _ be 
handled, the fluxed areas should be 
washed in hot water or steam cleaned, 
and, where practicable, the residue 
brushed off with a stiff bristle or wire 
brush. Chemical cleaning may also be 
used in addition to water cleaning— 
especially if the flux is difficult to 
remove, for example, from crevices. 
Several solutions are available, and two 
methods are given in Table II, of 
which Method A is the more common. 

Method B gives a good uniform 
appearance to joint surfaces, as it 
counteracts the darkish appearance in 
the joint caused by the silicon content 
of the filler metal. Thorough rinsing 
after acid cleaning is essential. The 
first rinse—cold—is run to waste. The 
second rinse—hot—is to shorten the 
drying period. If the dried assembly 


bears water stains it may be necessary 
to rinse with hot distilled water, steam 
condensate, or with de-ionized water 
instead of mains water. 


(continued from page 159) 


A simple test for the presence of flux 
after cleaning is to apply to the joint 
area a 2 per cent solution of silver 
nitrate to which has been added a small 
quantity of nitric acid. As some tap 
waters give a response to silver nitrate, 
the testing solution should preferably 
be made with distilled water. If a 
white precipitate appears, the cleaning 
operation should be repeated. 

The good appearance of a sound, 
brazed joint can be further improved 
by grinding or buffing as necessary. 
Brazed assemblies can be anodized and 
acquire additional corrosion resistance 
thereby, or they can be painted. 

As a general rule, any distortion 
associated with the brazing of alu- 
minium can be allowed for at the 
design stage. Otherwise, most forms 
of distortion are corrected by mech- 
anical means without unduly affecting 
the strength of the brazed joints, as 
assemblies after brazing are in the 
annealed condition. A completely 
closed hollow assembly provides a 
special case, for it may collapse when 
the internal pressure is reduced on 
cooling or quenching. A small vent 
hole, which can be closed later by 
flame brazing, may be used to avoid 
this occurring. 
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Modern Heat Treatments 


Practical demonstrations of high tem- 

aap gy equipment are being organized 
by the Morgan Crucible Company Ltd., 

in co-operation with the Merseyside and 
North Wales Electricity Board and the 
North Western Electricity Board. The 
first of these demonstrations will be held 
at the Industrial Development Centre, 
Paradise Street, Liverpool, from October 12 
to 20 inclusive, and the other at the Main 
Electricity Board Showiooms, Town Hall 
Extension, Manchester, from October 26 
to 30 inclusive. 

A number of high temperature furnaces 
illustrating the versatility of “Crusilite” 
furnace heating elements will be operat- 
ing at temperature throughout the exhibi- 
tions. The complete range of elements 
now available, associated refractory 
materials, as well as experimental mock- 
up furnaces, wiii also be displayed. 


Tungsten Ores 


It is announced by the Board of Trade 
that they have instructed their agents, 
British Tungsten Ltd., to resume sales of 
a limited quantity of tungsten ores as 
market conditions permit. Sales will be 
made gradually in the U.K. and abroad 
so as to avoid disturbance of the market 


Factory Extension 


A new extension to the factory of 
Electropol Processing Ltd., at the Farn- 
ham Trading Estate, Surrey, will treble 
its present capacity. This is the fourth 
extension since 1952, when the company 
moved from the Nissen hut opposite the 
Bourne Mill at Farnham. This new 
extension of 13,000 ft? will considerably 
increase the facilities for the Electropol 
processing of metals. 

The Electropol method is said to leave 
a permanently bright polished surface 
which is_ self-repellent of dirt and 
moisture. This process was developed 
and patented with additional world 
patents by Electropol Ltd., and Electropol 
Processing has the sole jobbing rights oi 
the processes for the United Kingdom, 
while the company is also interested in 
the establishment of the processes over- 
seas, either on direct production or a 
licensing arrangement. 


Sulphuric Acid Manufacture 

Described as the first of its kind in th:s 
country, a plant producing SO, gas for 
sulphuric acid manufacture, using by- 
product ferrous sulphate, has recently 
been put into commission by Chemical 
Construction (G.B.) Limited and Dorr 
Oliver Limited at the Grimsby wozks of 
British Titan Products Co. Ltd. 

This plant decomposes dried ferious 
sulphate with coal in fluidized bed roasters. 
It was designed and built by Chemico 
using Dorr Oliver Fiuo solid reactors. 
The product, SO, gas, is converted to SO 
for sulphuric acid production in one of 
the existing converters on the plants sup- 
plied by Chemico. Our illustration on 
this page shows the plant installed. 


Induction Heating 


A course for users and potential users 
on induction heating is being organized by 


the R.F. Heating Division of Pye Limited. 
This course will commence at 2 p.m. on 
Tuesday, December 1 next, and finish at 
6 p.m. the next day. It will cover the 
theory of induction heating, how the 
generator works, the design of coils for 
hardening, annealing, tempering, brazing. 
soft soldering, and special applications. 

The course itself is free, but members 
attending have to pay their own living 
accommodation, which the company nor- 
mally arrange. Further details of the 
course may be obtained from Mrs. E. 
Raeburn, Pye Process Heating, 28 James 
Street, Cambridge. 


An Anniversary 


Manufacturers of industrial control 
instruments, Foxboro - Yoxall Limited 
have this year reached their 25th anniver- 
sary. A number of special events were 
planned to mark this occasion and two 
of these, an Open Day and a Sports Day, 
were held with great success last month. 

On the Open Day, over 1,000 staff and 
their families were invited to tour the 
Redhill factory, where each department 
had mounted an explanatory display of 
their particular products, and a central 
exhibition demonstrated the ranges of 
the company’s finished instruments and 
systems of process control. On the fol- 
lowing day, the company were hosts to 
their staff and families on their playing 
fields, where various sporting events were 
held, including team competitions, etc. 


Export Credits 


It has been announced by the Board of 
Trade that the Export Credits Depart- 
ment is now prepared in appropriate cases 
to insure capital goods business with 
Yugoslavia on terms of credit extending 
to five years from date of shipment. 
dither o for this market the limit has 
been three years from shipment. 

The Department’s liability under this 
new cover for capital goods business with 


Ferrous sulphate 
decomposition plant 
installed at the 
Grimsby works of 
British Titan Products 
Ltd., by Chemical 
Construction (G.B.) 
Ltd. 


Yugoslavia will be 75 per cent of loss for 
all risks covered. This relaxation is 
intended to enable U.K. manufacturers of 
capital equipment to continue to compete 
for business in Yugoslavia now that the 
recent (February 1959) U.K. Government 
joan 1s fully committed. 


Israel Copper 


A spokesman for the Israel Ministry 
of Development in Tel Aviv has 
announced that the copper plant at 
Timma has started full production. The 
plant is stated to be now processing 1,500 
tons of copper, and producing daily 
25 tons of copper cement with a copper 
content of 75 per cent. 


A New Factory 

New factory premises at Port Causeway, 
Bromborough, erected since the war, have 
been taken over, it is reported, by the 
Birmingham firm of Serck Radiators Ltd. 
This new factory will be occupied by the 
Serck associated company—Audley Engin- 
eering Company Ltd., who manufacture 
valves. 


Golfing Society 


On Wednesday of last week the 
Nationa! Association of Non-Ferrous 
Metal Merchants’ Golfing Society held its 
Autumn Meeting at the Edgbaston Golf 
Club, Birmingham. In the morning, a 
Medal round was played for the Captain’s 
Cup and the Ellis-Masur Veteran Cup. 
The winner of the Captain’s Cup was Mr. 
J. Wolff (Rudolph Wolff and Co.), the 
runner-up was Mr. D. Stirratt (R. M. 
Easdale and Co. Ltd.), and third was Mr. 
R. M. Easdale (R. M. Easdale and Co. 
Ltd.). The winner of the Veterans’ Cup 
was Mr. S. C. Suckling (Suckling and 
Thomas Ltd.). 

In the afternoon, a Greensome against 
Bogey was played for the Autumn Green- 
some Cup, the winners being Mr. R. M. 
Easdale and Mr. D. Stirratt, with Mr, J. 
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Wolff and Mr. G. Tranter (G. E. Tranter 
Ltd.) as runners-up. 


Light Alloy Sluice Gates 


A little over eight years ago we were 
notified of the installation of 31 Birma- 
bright light alloy sluice gates, which had 
been installed on four Thames weirs. At 
that time the comment generally was that 
if all these gates proved to be as durable 
as steel gates, the use of Birmabright 
alloys should be even more advantageous 
for larger, geared radial gates and for 
automatic tipping gates. 

It is now reported by Birmabright 
Limited that a recent inspection by their 
engineers showed no deterioration what- 
soever. The gates were fabricated from 
Birmabright standard extruded sections 
and have Birmabright skin plates and 
rivets. They are stated to be only half the 
weight of similar steel gates, and are 
counterbalanced for easy hand operation. 


Branch Warehouse 


It is learned from the management of 
the Smiths of Clerkenwell group of com- 
panies that a new branch warehouse has 
been opened at 115 Hitchin Street, 
Biggleswade, Beds. ‘Trading under the 
name of J. Smith and Sons (Biggleswade) 
Ltd., this branch will carry a large and 
varied stock of non-ferrous metals for 
supply to customers in the surrounding 
areas. 

Immediate free delivery of materials 
can be effected by the opening of this 
new branch, with its fleet of transport, in 
response to telephone or written orders. 
The branch is under the managership of 
Mr. L. A. Harrow, whose telephone 
number is Biggleswade 2071. 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange warehouses at the end of last 
week rose 34 to 8,594 tons, comprising 
London 4,779, Liverpool 3,655, and Hull 
160 tons. 

Copper stocks rose 425 to 13,238 tons, 
and were distributed as follows:—London 
3,222, Liverpool 6,641, Birmingham 375, 
and Manchester 3,000 tons. 


A Removal 


It is understood that as from Monday 

next (October 5), the administrative and 
technical departments of Film Cooling 
Towers (1925) Ltd., will be moving to 
new and more commodious premises at 
Chancery House, Parkshot, Richmond, 
Surrey. 
_ This move is necessitated owing to the 
increasing demand for the company’s 
water cooling towers, designed on their 
special film flow principles. Telephone 
number of the new premises is Rich- 
mond 6494-8. 


Canadian Metal Production 


Production of nickel, copper, lead and 
silver was larger in July than in the 
corresponding month last year, while the 
output of zinc was smaller, according to 
the Dominion Bureau of Statistics. July 
totals were: nickel, 16,199 tons (12,796 in 
July 1958); copper, 36,296 tons (30,881); 
lead, 15,111 tons (14,276); zinc, 34,130 
tons (35,239); and silver, 2,867,503 fine 
ounces (2,390,687). 


A Social Event 


Early notice is given of the half-yearly 
dinner of the National Federation of 


Light alloy sluice 
= installed by 
irmabright Ltd. 


Scrap Iron, Steel and Metal Merchants, 


which is to be held on Wednesday, 
October 21, at the Mayfair Hotel, 
London, W.1. 


Trade with Russia 


Described as the first of its kind in this 
country, a full-time course for men and 
women concerned with trade with the 
Soviet Union will commence at the 
Balham and Tooting College of Com- 
- rea London, on Monday next, October 


This course will last for nine weeks, 
and half of that time will be devoted to 
a practical study of Russian. No prior 
knowledge of the language will be 
assumed and members of the course 
should learn enough to ask simple 
questions, to read headlines and notices 
and to make themselves informed in 
general om everyday matters. 


Equipment for Copper Mine 


An order has recently been received 
from the Denver Equipment Co. for three 
classifiers, valued at £19,163 to be 
installed at a copper mine in Haiti. This 
equipment will be supplied by Head 
Wrightson Stockton Forge Ltd., a sub- 
sidiary of Head Wrightson & Co. Ltd., to 
handle 500 short tons per day of copper 
ore. 

This installation is part of a new 
development project at the mine to 
increase production, and the classifiers 
will be of the 66 in. simplex double pitch 
submerged type with a tank length of 
over 35 ft. and a spiral speed of 34 r.p.m. 
The classifiers will overflow all minus 100 
mesh copper ore, and this particular type 
of grading equipment has been supplied by 
Head Wrightson to many metal mines 
throughout the world. 


Meeting of Scientific Societies 


The Third Annual Meeting of 
Scientific Societies in South Wales and 
Monmouthshire, will be addressed this 
year by Sir Harry Melville, F.R.S., whose 
subject will be “Research and Develop- 
ment in the D.S.I.R. Stations.” Sir Harry 
Melville is Secretary of the Department 
of Scientific and Industrial Research and 
was formerly Professor of Chemistry at 
Aberdeen University and Mason Pro- 
fessor of Chemistry at the University of 
Birmingham. 

The meeting is again being held in the 
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Reardon-Smith Lecture Theatre, National 
Museum of Wales, Cardiff, and will com- 
mence at 6-45 p.m. on Friday, Novem- 
ber 13. Admussion will be by ticket only. 
Tickets are obtainable from the Secre- 
taries of the local Sections of the respec- 


tive Scientific Societies or from the 
Secretary, Co-ordinating Committee, Dr. 
R. Rawlings, University College, Newport 
Road, Cardiff. 

The Scientific Societies represented at 
the meeting will be Royal Institute of 
Chemistry, Institution of Chemical 
Engineers, Institute of Fuel, Institute of 
Metals, Institute of Petroleum, Institute 
of Physics, Institution of the Rubber 
Industry, Chemical Society, Plastics 
Institute, Textile Institute, Society of 
Analytical Chemists, Society of Chemical 
Industry, Society of Instrument Tech- 
nology, Mathematical Society, Newport 
and District Metallurgical Society. 


A Useful Booklet 


A comprehensive booklet covering all 
the company’s main copper and brass 
sheet and strip production has just been 
issued by the Metals Division of Imperial 
Chemical Industries Limited. Covering 
some fifty-two pages, the booklet is 
divided into sections with the following 
headings :— 

Sheet and strip, product quality, tech- 
nical data and production range, copper, 
the brasses, copper-nickel alloys, bronzes 
and special alloys, while the final pages 
are devoted to various weight tables. 
Statistical data, diagrams, and many 
excellent illustrations are included. 


Newfoundland Development 


Negotiations with Labrador mining 
interests were expected to result in a 
subsidiary company’s power development 
scheme on Hamilton River at Twin Falls, 
it was stated at the British Newfoundland 
Corporation annual meeting. Making the 
announcement, the chairman of the 
board, Mr. B. C. Gardner, said from 
50,000 to 300,000 horsepower could be 
developed at that location. The initial 
size of the project would depend on 
demand when construction began. He 
said one customer—Wabush Iron Com- 
pany—had confirmed their intention to 
take power. 

The chairman said the corporation’s 
subsidiary, British Newfoundland Ex- 
ploration, and its associates had found 
several new mineralized areas under 
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favourable geological conditions. These 
included occurrences of asbestos fibre and 
copper in Labrador, and copper bearing 
and lead and zinc mineralization in 
Newfoundland. 


Jubilee Celebrations 


Aluminium was first produced at 
Dolgarrog in 1908, but it was not 
until December 1909 that the present 
Aluminium Corporation Limited was 
formed. Yesterday (Thursday), a special 
Golden Jubilee Reception Day was held 
at Dolgarrog as part of the company’s 
celebrations of this event. 

The early years, during which the 
hydro-electric scheme was being de- 
veloped, were a hard struggle for the 
company due to shortage of capital and 
the low price of aluminium. Just prior to 
the first world war most of the aluminium 
produced at Dolgarrog, and surplus car- 
bon anodes, were sold to Germany, from 
which country alumina was purchased. 
During the war, Dolgarrog became a 
controlled establishment under military 
guard against “saboteurs and infernal 
machines.” A small rolling plant was set 
up in 1916 so that the Corporation 
became rollers of their own metal, with 
the modest production capacity of 3-4 tons 
per week. 

After the 1914-1918 war, the company’s 
financial position showed some improve- 
ment, and a development programme was 
put in hand which included additions to 
the rolling mill and furnace room and the 
building of a further 100 houses for 
employees in Dolgarrog village. This 
programme suffered a severe setback 
when, in 1925, the dam on Llyn Eigiau 
burst, causing the loss of sixteen lives and 


burying the works in six feet of debris. 
In 1926, the Corporation became asso- 
ciated with a new company, known as 
The International Aluminium Company, 
Limited, and its Norwegian subsidiary, 
A/S Haugvik Smelteverk, from whom 
ingot metal for rolling was purchased at 


a favourable price. Three years later it 
became necessary to dispose of the hydro- 
electric plant to the North Wales Power 
Company, who agreed to supply power 
at a special rate for a period of twenty 
years. Further additions were then made 
to the rolling plant, raising the capacity 
to 3,000 tons per annum. In 1931, the 
Alliance Aluminium Compagnie, an inter- 
national company formed to control pro- 
duction of aluminium in Europe, obtained 
a majority of the shares in the corporation. 

During the second world war, Dol- 
garrog was working round the clock, 
mainly producing sheet for aircraft, and 
at this stage the annual output rose to 
over 5,000 tons. By 1944, large supplies 
of Canadian ingot metal were available, 
so the furnace room was closed down due 
to the very high cost of power, and pro- 
duction of ingot ceased. 

In 1949, The British Aluminium 
Company, Limited, took over Alliance 
Aluminium Compagnie’s holding in the 
corporation and immediately started to 
modernize and improve the rolling mills 
and village properties. 

The latest development started three 
years ago, when it was decided to replace 
the old 3-high hot breaking down mill, 
which was the limiting factor to output, 
with a modern 2-high reversing hot mill 
equipped with up-to-date handling facili- 
ties and coiling equipment. When full 
capacity working is reached, the mill will 
be producing up to five tons per hour of 
hot rolled slabs. 

The new hot mill has brought semi- 


automation to Dolgarrog and has opened 
the way for future development and 
increased employment. 

There is a strong community spirit at 
Dolgarrog. Most of the houses in the 
village are owned by the company and 
occupied by employees. Many people in 
the village have worked for the company 
for a long tame, some since its very 
earliest days, and there are about 100 
members of the Thirty Year Club. The 
factory itself occupies 211,000 square feet 
of floor space on a 26 acre site and is laid 
out to blend with the character of the 
Conway Valley. T.I./Reynolds recently 
acquired control of the British Aluminium 
Group, of which Aluminium Corporation 
Limited is an independent subsidiary. 


Visit to Research Laboratories 


On Monday last, members of the Press 
were invited to visit the Tube Invest- 
ments Research Laboratories, Hinxton 
Hall, near Cambridge. These laboratories 
are part of the Research and Development 
Division of Tube Investments Limited, 
the other four establishments being 
located at Walsall and Birmingham. 

Hinxton Hall was acquired in 1954 as 
a centre for the company’s research 
laboratories, which are intended both to 
provide the scientific basis for develop- 
ment work and to contribute to funda- 
mental research in scientific fields of 
major interest to T.I. Research work was 
started in Hinxton Hail in the year of its 
acquisition, and during 1956-58 a new 
laboratory was built nearby and most of 
the research activities have now been 
transferred to this building. 

The laboratory was designed mainly for 
work in the solid state physics field, but 
provision has been made for specialist 
facilities in other fields. The total area 
is 32,500 ft? on three floors. A lecture 
theatre is also included in the building. 
The library, conference rooms, adminis- 
trative and technical service accommoda- 
tion, remain in the old hall. The main 
workshops are housed in converted out- 
buildings nearby. The total staff at the 
laboratories is about 150. 

Among the items of research shown to 
the visitors this week were the following: 
Electron microscopy of thin metal films, 
Mechanical properties of non-metallic 
“Whisker” crystals, Lubrication and wear, 
Welding studies, Ultrasonic welding, 
Influence of impurities on metal deforma- 
tion (two basic studies here were shown 
—steel and beryllium), Corrosion studies, 
Application of high energy irradiation, 
Research related to tube making, and 
several new instruments. 


Eire Copper Exports 


Copper ore and concentrates appear as 
a new item in the Eire trade returns for 
the first half of the current year, totalling 
278,560 cwt. valued at £400,659. West 
Germany was the largest recipient, taking 
120,200 cwt., valued at £167,947, while 
Sweden received 70,200 cwt. (£106,000) 
and Spain 55,460 cwt. (£83,556). 

The bulk of the raw copper, which was 
smelted on the Continent, came from 
Saint Patrick Mines Ltd., in Avoca, 
County Wicklow, the only copper mines 
at present in production in the Republic. 


Japanese Rolled Copper 

According to the Japan Brass Makers’ 
Association, July production of rolled 
copper products reached 15,000 metric tons 
for the first time this year. July deliveries 
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on the local market were also in the 
region of 15,000 tons. 

A spokesman for the Association said 
that with demand continually increasing 
for rolled copper products in the past few 
months, it had been decided that no pro- 
duction target would be set after Septem- 
ber. A production target of 14,200 metric 
tons a month was originally set for 
July/September this year. The Japanese 
Ministry of Trade has announced that 
production of rolled copper products for 
the 1959 financial year ending March, 
1960, would be raised to 184,000 metric 
tons. Last year’s output totalled 177,100 
metric tons. 


Men and Metals 


From Benjamin Electric Limited it 
is learned that Mr. T. R. Manderson 
has been appointed southern area 
manager for the company. 


A director of Electropol Processing 
Ltd., and managing director of Electro- 
pol Ltd., Mr. P. Allan Charlesworth, 
B.Sc., A.R.I.C., is making a tour of the 
United States, visiting New York, 
Philadelphia, Columbus, Los Angeles, 
San Francisco, Cleveland, Milwaukee 
and Waukegan. 

Elected President of the Purchasing 
Officers’ Association for 1959-60, Mr. 
A. H. Thomas is associated with 
British Belting and Asbestos Limited. 


It has been announced that Mr. 
Maxwell I. Freeman, B.Sc., A.R.C.S., 
A.M.I.Chem.E., has been appointed a 
director of the Consolidated Zinc 
Corporation. 

It is understood that Mr. S. W. F. 
Patching, formerly head of the Mineral 
Dressing Group for the Atomic Energy 
Authority at Harwell, has joined the 
Baker Perkins company as manager of 
that company’s new processing depart- 
ment. 


In succession to Mr. G. E. V. 
Thompson, who is retiring, Mr. M. 
Mothio, previously sales manager of 
the London Division of Shell-Mex and 
B.P., has been appointed manager of 
the division. Mr. G. V. Watson and 
Mr. T. Glynn Jones have been ap- 
pointed sales manager of the division. 

Laycock Engineering, a member of 
the Birfield group, have appointed 
Mr. Kenneth Walker and Mr. Eric 
Thompson managing directors of the 
company. 


Forthcoming Meetings 


October 3—Institute of Metal Finishing. 
North-West Branch. Engineers’ Club, 
Albert Sg., Manchester. “Control and 
New Development in Chrome Plating.” 
Speaker to be announced. 7.30 p.m. 


October 6—Institute of Metal Finishing. 
Midland Branch. Imperial Hotel, 
Birmingham. Symposium on Fifth 
International Conference. Talks by 
members who were present at Detroit. 
2 p.m. 

October 9—Institute of Metal Finishing. 
South-West Branch. Royal Hotel, 
Bristol. Annual Dinner and Dance. 
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Metal Market News 
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last week was rather below 

average in turnover, but not 
lacking in interest. The tone was on 
the whole very steady, and in copper 
firm with appreciable gains on balance. 
Disturbing factors, apart from the 
unsettling influence of the forthcoming 
election, provided an umeasy back- 
ground, but it is probable that semis 
manufacturers experienced quite a 
good week. The overall fiuctuations 
in the prices of zinc, lead and tin were 
not great, and on the whole it was a 
period of reasonable stability. Copper 
ied off with a reduction of 1,850 tons in 
L.M.E. stocks to 12,813 tons, and it is, 
therefore, not surprising that the con- 
tango was reduced from 30s. to no 
more than 10s. by the end of the week. 
It would appear that buyers in the 
U.S.A. are still seeking to secure 
copper in Europe in spite of the uncer- 
tainties surrounding the possibility of 
a longshoremen’s strike. It is thought 
that by this time many thousands of 
tons of copper, much of it probably in 
the form of wirebars, have been 
shipped to the United States. This 
must mean that stocks of marginal 
copper on this side have been con- 
siderably reduced, and should trouble 
begin at any other centre of production 
the situation might well be serious. In 
standard copper, the tonnage changing 
hands last week amounted to nearly 
8,000 tons, the close being £229 5s. Od. 
cash and £229 15s. Od. three months. 
This was 5s. below the price at midday, 
which was the highest for the week. 
On balance, cash gained £4 5s. Od. and 
three months £3 5s. Od. 

During the week, the London copper 
market was a good deal under the 
influence of events in the United 
States. On Wednesday it became 
known that the Kennecott Copper 
Corporation would resume negotiations 
with the Mine Union at Salt Lake City 
on October 1. This was naturally a 
bear point for the market, but the 
effect was not very noticeable. On the 
following day the tone was firm in view 
of the favourable American fabricator 
statistics, and these August figures, 
coupled with the improvement in 
Whittington Avenue, gave the New 
York Commodity Market a_ boost. 
This, in turn, helped last Friday’s 
market here, particularly as a modest 
amount of consumer buying was 
reported. So, as already mentioned, 
the close was firm and the outlook 
favours higher values. One reason for 
the firmness of the standard market 
last Friday was the report that the 
negotiations between the employers 
and the workers at the Braden property 
had reached a somewhat critical stage 
inasmuch as the ballot had revealed a 
majority in favour of a strike on 
October 1. In the meanwhile, it would 
appear that the employers are in touch 
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with the Chilean Government with a 
view to preventing a stoppage. Should, 
unfortunately, a strike occur in Chile, 
the effect on the London standard 
copper market would be very marked. 
In zinc, the midday market on 
Monday at the beginning of last week 
registered a low point at £84 15s. Od. 
for the current month and £84 for 
December. Before the afternoon 
session opened, however, it was known 
that the American price was up by 
1 cent to 12 cents, and on the strength 
of this there was an advance of about 
£2. The higher level was maintained 
and, afte&a turnover of less than 4,000 
tons, the market closed virtually 
unchanged at £86 September and £85 
December. Trading in lead was rather 
more active than in zinc, for some 
6,500 tons changed hands, the tendency 
being rather easier. In midweek, 
September metal stood at £69 12s. 6d. 
and December at £71, but the 
clese was £70 current month and 
£71 5s. Od. forward, a fall of 15s. in 
both positions. The tin market was 
dull, with a turnover of 465 tons. Cash 
was unchanged at £793 10s. Od., but 
three months lost 30s. at £793. Stocks 
increased by 23 tons to 8,080 tons. 


New York 


Over the week-end Commodity 
Exchange copper was firmer on cover- 
ing and new buying in a fair volume. 
Later, however, profit-taking pared the 
gain. Traders said that dealers’ copper 
was firmer. Consumers were paying 
333 cents/lb. for immediate delivery. 
Offerings were reported subsequently 
at 34 cents, but in view of the late 
decline in Commodity Exchange buy- 
ing, interest at these levels quietened. 
Tin was firmer in nearbys but quiet, 
reflecting a possible dock strike. Lead 
and zinc were quiet. At the close, tin 
was quiet and steady. Lead, zinc and 
copper were unchanged. 

U.S. foundries and other aluminium 
users will recover a total of more than 
900 million lb. of scrap aluminium in 
1959, with an annual salvage rate of 
1-5 thousand million lb. by 1965, it has 
been predicted by the Aluminium 
Smelters’ Research Institute, Chicago. 
The estimate for this year includes 
approximately 700 million ib. of “new” 
or generated scrap, and 200 million Ib. 
of obsolescent, for a total of 900 million 
lb.—almost double the 1950 supply. 


Birmingham 

The outlook in the metal-using 
industries in Birmingham is favourable. 
Gradual expansion has taken place in 
September, and it is believed that this 
will continue throughout the last 
quarter. The car boom continues and 
the commercial vehicle trade, which 
had a quiet spell, has made a good 


recovery since purchase tax on vehicles 
was abolished in April. With a larger 
volume of goods to be moved in 
industry, sales are expected to increase 
still further. The building industry, 
favoured by the long spell of fine 
weather, is very active, and there is a 
good market for pressings and castings, 
and other fittings used in the trade. 
Makers of domestic equipment for 
heating and cooking are well employed. 

Prospects in ithe iron and _ steel 
industry are such that full employment 
is assured in many works for some 
months ahead. Activity in the lighter 
engineering groups has brought a 
bigger demand for raw material. 
Improvement has started in the heavy 
structural department, and enquiries 
for joists and heavy sections are more 
numerous. There is plenty cf work 
amongst ironfounders producing cast- 
ings for the motor trade. Current 
output of pig iron is being taken up. 
The steel sheet mills are under pres- 
sure to keep the motor trade supplied. 
More work has reached the tube mills 
and there is a bigger demand for strip. 


Jamaica 


It was stated recently in Kingston by 
Dr. D. A. Bryn Davies, chairman and 
managing director of Alumina Jamaica 
Limited, that his company’s £15 
million new plant at Ewarton will 
begin production of alumina towards 
the end of the year. He said that this 
was possible because of a “continuing 
though gradual improvement in the 
international aluminium industry, on 
which the company’s markets for 
alumina depend”. The plant should 
be completed in time, and if market 
conditions continued to be favourable 
he anticipated that full production of 
250,000 tons of alumina should be 
reached by the second half of 1961. 

Dr. Davies said that the cost of 
the Ewarton plant was approximately 
£15 million, of which £6 million was 
being spent in Jamaica on construction, 
wages and services, and £9 million 
in Britain, Canada and the United 
States on machinery, equipment and 
materials. Completion of Ewarton 
plant will bring the company’s total 
investment in the development of 


Jamaica’s bauxite industry to £40 
million. 
Meanwhile, the Aluminum Com- 


pany of America (ALCOA) is pros- 
pecting in nearby Clarendon, over a 
50 square mile area in an intensive 
search for bauxite. ALCOA are agents 
for Caribex Limited, a subsidiary of 
American Metal Climax Incorporated, 
which was granted a licence by the 
Jamaican Government in 1957 to pros- 
pect. Their surveys and tests indicated 
that there is sufficient bauxite in the 
area to build Jamaica’s fifth alumina 
plant. 
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Non-Ferrous Metal Prices 





London Metal Exchange 


Thursday 24 September to Wednesday 30 September 1959 
LEAD TIN 


£ £ 
235 
230 


225 


92 100 


i 


800 
790 


£69 100 
| £69 15 0 
£793 10 0 
li} £792 100 
"|£793 10 0 


tt 
fll 


I 
i 


wlll £ 


silidl 


ill £226 5 O 
Wh £85 15 0 


220 BE Ban tx: 


215 | Be 
210 Sees | = & 760 
200 |e Bs. | & | eb eS 740 
195 af i | | 730 


a 


Thurs Fri Mon Tue Wed Thurs Fri Mon Tue Wed Thurs Fri Mon Tue Wed Thurs Fri Mon Tue Wed 














ES = = | 
——— —— 











Primary Metals 


All prices quoted are those available at 2 p.m. 30/9/59 
a 
Copper Sulphate .... ton 7410 0 Palladium 
Germanium ; = Platinum 
12 10 
10 
Iridium 24 0 
190 Lanthanum i 15 
Antimony Sulphide Lead English 69 12 
Black Powder 205 Magnesium Ingots.... 
400 Notched Bar : 
Powder Grade 4 ‘s 
Alloy Ingot, A8 or AZ91 ,, 
Manganese Metal.... ton 245 0 
Mercury «+ flask 71 10 
Molybdenum ........ Ib. 1 10 


Aluminium Ingots.... ton 180 
Antimony 99°6% «ee. 5, 197 
Antimony Metal 99%.. 190 
Antimony Oxide 180 
Antimony Sulphide 


coooFf 


Ruthenium 
Selenium 
Silicon 98% 
Silver Spot Bars 
Tellurium 


oc oocooor 
° 


_ 
a 


Bismuth 99-95%... 2.0. 
Cadmium 99°9% .... 
Calcium 

Cerium 99% 
Chromium ..... coeve 
Cobalt 

Columbite.... per unit 


*Zinc 
Electrolytic 
Min 99-99% 
Virgin Min 98% .... 86 3 
114 0 
120 0 
5 Granulated 99+% .. si 32.3 
Copper H.C. Electro.. ton 227 5 Granulated 99-99 + % 125 10 0 


Fire Refined 99-70% = ,, 226 seecesee OZ, nom. * Duty and Carriage to customers’ works for 
Fire Refined 99-50% a ean 0. © Osmiridium ..cccccse # nom. buyers’ account. 
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Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium Canada France Italy | Switzerland United States 
fr/kg —<~£/ton c/lb £/ton fr/kg =~ £/ton lire/kg =>{/ton (frfkg=£/ton c/lb={£/ton 





Aluminium 22.50 185 176 224 168 0 375 221 5/2.50 212 10 26.80 214 10 
Antimony 99.0 230 171 10 445 262 10 | 29.00 232 0 
Cadmium 1.300 975 0 120.00 960 0 
Copper 

Crude 

Wire bars 99.9 

Electrolytic 31.50 231 17 6 29.00 238126 315 23656 | 2.65 225 5 30.00 
Lead 10.75 88 12 6 101 75 15 | 87 73 176 13.00 
Magnesium 
Nickel 70.00 578 5 900 675 0 | 7.50 637 10 74.00 
Tin 111.00 817 2 6 1,124 843 0 9.70 824 12 6102.75 
Zinc 

Prime western | 

High grade99.95 | 

High grade99.99 


Thermic 
Electrolytic 113 5 1.05 8926 13.50 
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Non-Ferrous Metal Prices (ontinued) 





Aluminium Alloy (Virgin) £ 


. 1490 L.M.5 .. 


-. ton 210 
1490 L.M.6 . 202 


i 


Crrrrrire Trt. 


De) Ba) a da a 


YAVAUYEUYODNOY 


poceceeesecet 
Ne eR ee ee eon 


SESEEESEES 


210 


Alumirium 


B.S. 1490 L. 
B.S. 1490 L.M.2 .... 
B.S. 1490 L.M.4 .... 99 
B.S. 1490 L.M.6 .... 


== 


ih sees CR 358 
162 
178 
188 


*Aluminium Bronze 


BSS 1400 AB.1...... ton 232 
BSS 1400 AB.2...... s» 244 


loys (Secondary) 


ooooooococeco“oso ¥ 


eccoooocoooococco & 


0 
0 


Ingot Metals 


All prices quoted are those available at 2 p.m. 30/9/59 
aan Copper 
0% 


s. d. 
ton 152 0 0 


198 0 


*Brass 
BSS 1400-B3 65/35 .. 
BSS 


249 - 
BSS 1400-B6 85/15 .. ,, 


*Gunmetal 
R.C.H. 3/4% ton .... 
(85/5/5/5) LG2 
(86/7/5/2) LG3 
(88/10/2/1) 
(88/10/2/4) 


*Manganese Bronze 
BSS 1400 HTB1.... 
BSS 1400 HTB2.... 
BSS 1400 HTB3.... 


Nickel Silver 
Casting Quality 


” » 


188 
197 
236 
248 


Silicon Bronze 
BSS 1400-SB1 . 


Solder, soft, BSS 219 
Grade C Tinmans.... 


183 Grade D Plumbers.. 
d 


197 
212 


Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. 
Type 9 a 


Zinc Alloys 
Mazak III 
Mazak 


12% 225 
16% 232 
18% 245 


” be) 
*Phosphor Bronze 
B.S. 1400 P.B.1.(A.1.D. 
released) » 284 0 
B.S. 1400 L.P.B.1.... ,, 208 0 
* Average prices for the last week-end. 


Semi-Fabricated Products 


Prices vary according to dimensions and quantities. The following are the basis prices for certain specific products. 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 
Circles 22 
Circles 18 
Circles 12 
Plate as rolled 
Sections 
Wire 10 S.W.G. .... 
Tubes lin. o.d. 

S.W.G. 


DNMNNNMMY 
444444444 
QAQQOHOOAO 


Aluminium Alloys 


BS1470. HS10W. 
Sheet 10 S.W.G. 
Sheet 
Sheet 
Strip 
Strip 
Strip 

BS1477. 
Plate as rolled 

BS1470. 
Sheet 
Shect 
Sheet 
Strip 
Strip 
Strip , 

BS1477. HPCI5WP. 
Plate heat treated. . 

BS1475. HG10W. 
Wire 10 S.W.G. 

BS1471. HT10WP. 
Tubes 1 in. o.d. 16 





& NWNWOWWNNNY Wh dd 


» YY ££ WUHY NH WWWWWWw 


Lead 

Pipes (London) .. ton lll 5 
Sheet (London) os we 8 
Tellurium Lead .... ,, £6 extra 


Nickel Silver 
= Strip 7% .. Ib. 3 
4 


Brass 
Condenser Plate (Yel- 
low Metal) 
Condenser Plate (Na- 


Bae is Bronze 


Titanium (1,000 Ib.‘ lots) 
Billet 44” to 18” dia... Ib. 
Rod }” to 4” dia. 
Wire -036” — -232” dia. ,, 
Strip -003’ to -048" .. ,, 
Sheet 8’x 2’. 20 gauge _,, 
Tube, representative 

average gauge 
Extrusions 


Zinc 


54/- 
95/- 
167/- 
200/- 
85/- 


300/- 
105/- 


55/- 
62/- 
110/- 
75/- 


Pini Plates 
Locomotive Rods .... 


Cupro Nickel 
Tubes 70/30 


ton 120 15 0 
nom. 


Domestic and Foreign 





Merchants’ average buying prices delivered, per ton, 29/9/59, 


Aluminium £ Gunmetal 
New Cuttings 147 
Old Rolled 129 
Segregated Turnings 102 


Brass 
Cuttings 
Rod Ends 
Heavy Yellow 


158 
145 
120 
114 
150 
116 
138 


206 
198 
193 
186 
206 
188 
157 
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Financial News 





Capper Pass and Son 


Group trading profit year to March 31, 
1959, including gain on metal price rise, 
£570,817 (£258,720, including loss on 
lower metal prices), net profit £208,301 
(£26,932) and dividends 10 (8) per cent. 
Total net assets £3,514,125 (£3°276.725) 
and net current assets £2,504,781 
(£2,114,750), including investments 
£276,819 (nil) value £277,197, tax certifi- 
cates £100,000 (nil), and cash £623,422 
(£13,904 and overdrafts £239,916). Com- 
mitments £45,000. 


Billiton Tin 


At the annual meeting of the Billiton 
Tin Company last week it was stated that 
the dividend for 1959 was not expected 
to be lower than previous years, judging 
by results this year. The meeting approved 
the 1958 dividend of 15 per cent. 

In its review, the Board said more plans 
were being studied to extend the com- 
pany’s interests in the chemical industry. 
Mining operations in Canada had so far 
been unsuccessful. The Board expected 
tin prices to rise in the next ten years. As 
a result, the Kamativi tin mines, in which 
Billiton had an interest, would become 
remunerative. In Surinam, bauxite pro- 
duction was expected to rise gradually to 
1,250,000 tons annually. The Board 
added that aluminium sales prospects for 
the company in Surinam were expected to 
improve next year. 


Albright and Wilson Ltd. 


At an extraordinary general meeting of 
the company, held last week, resolutions 
were passed for the increase of the 
authorized capital of the company from 
£9 million to £12 million, and for the 
issue of one fully-paid 5s. ordinary share 
(to be converted into stock) for every four 
5s. ordinary stock units held by stock- 
holders on the register on September 4 
last. 


Delta Metal Company 

It is reported that this company is 
maintaining its interim with a payment of 
5 per cent on capital doubled by a scrip 
issue. The directors state that group 
profits to date exceed those for the 


corresponding period of last year, without 
taking into account 
sidiaries recently acquired—E. P. Jenks 
and Alfred Case and Company—whose 
profits prior to acquisition will in any case 
be treated as capital. 


Le Grand, Sutcliffe and Gell 


According to City news the offer by 
Stone-Platt Industries to acquire all the 
preference shares of Le Grand, Sutcliffe 
and Gell, has been successful. It is 
understood that the offer of 20s. cash per 
share has been accepted by some 95 per 
cent of shareholders and has become 
unconditional. 


Aluminum Company of America 


Third quarter earnings of Aluminum 
Company of America should be better 
than the 62 cents per share of a year ago, 
bui not as good as the 83 cents in the 
second quarter of 1959, it is estimated 
by the company’s vice president and 
treasurer, Mr. Edward B. Wilbur. He 
said the current steel strike clouded any 
fourth quarter forecast. However, he 
noted that a previous prediction by 
president Frank Magee (prior to the steel 
strike) that earnings for the full year 
would exceed the 1-96 dollars per share 
level of 1958, had “a great opportunity 
of being correct.” Mr. Wilbur said he did 
not know of any contemplated stock split 
by ALCOA, but would be surprised if 
one occurred. He would also be surprised 
if directors changed the current quarterly 
dividend rate of 30 cents. 


Devaluation in Uruguay 


Latest news from Montevideo is 
that a Government Bill devaluing the 
Uruguayan currency, discontinuing the 
multiple exchange system and simplifying 
trade regulations, has been tabled in 
Congress for early consideration. The 
present official parity of 1-519 pesos to 
the dollar will be brought to around 6-50. 
This is still a long way from the free 
market rate, which was indicated at 10-84 
to 10-94 pesos. The move, basically 
designed to streamline the obsolete 
exchange system, also constitutes a pre- 
liminary step towards obtaining financial 
aid from the International Monetary 


Scrap Metal Prices 








The figures in brackets give the English equivalents in £1 per ton:— 


West Germany (D-marks per 100 kilos): 
Used copper wire (£205.17.6) 235 
Heavy copper (£201.10.0) 230 
Light copper (£170.17.6) 195 
Heavy brass (£118.5.0) 135 
Light brass (£91.17.6) 105 


Soft lead scrap (£56.0.0) 64 
pg ees (£38.12.6) 44 
Used aluminium un- 
OE osc a caas (£105.2.6) 120 
France (francs per kilo): 
Electrolytic copper 
8 PE OLE (£198.15.0) 260 


(£198.15.0) 260 
(£183.15.0) 240 
(£127.12.6) 170 


Heavy copper ...... 
No. 1 copper wire .. 
Brass rod ends...... 


Zine coltings 6. ss. (£51.0.0) 68 
VS" (hae Se (£69.0.0) 92 
Aluminium ........ (£129.12.6) 173 


Italy (lire per kilo): 

Aluminium soft sheet 

clippings (new) (£200.15.0) 340 
Aluminium copper alloy (£135.17.6) 240 
Lead, soft, first quality (£79.0.0) 134 
Lead, battery plates (£44.5.0) 75 
Copper, first grade (£221.5.0) 375 
Copper, second grade (£209.10.0) 355 
Bronze, first quality 


machinery ...... (£203.2.6) 345 
Bronze, commercial 

gunmetal ...... (£174.10.0) 295 
Brass, heavy........ (£147.12.6) 250 
vere (£237.17.6) 225 


Brass, bar turnings . . 
New zinc sheet clip- 

pings 
Old zinc 


(£135.17.6) 230 


(£65.0.0) 110 
(£50.2.6) 85 


the two new sub-- 
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Fund and other international agencies. 
This aid would be used to implement a 
comprehensive recovery programme simi- 
lar to that of Argentina. 

Theoretically, the Bill seeks to establish 
freedom of trade and exchange, but the 
Government retains the right to regulate 
imports and compel exporters to nego- 
tiate foreign earnings at the Central Bank. 
In order to alleviate the impact of the 
devaluation on local living standards, the 
Bill authorizes the Government to sub- 
sidise essential foodstuffs and services 
through export levies. 


Light Metal Statistics 


Figures showing the U.K. production, 
etc., of light metals for June, 1959, have 
been issued by the Ministry of Supply as 
follows (in long tons):— 


Virgin Aluminium 


PURINE oho de as sacs sie 1,987 
ae epee, renry ee ee 29,294 
Despatches to consumers . . 30,050 


Secondary Aluminium 
Production ere 


Virgin content of above...... 822 
Despatches (including “a 
CONNER) 6. bass tein 10,772 
Scrap 
Arisings ..... 13,765 
Secimeand quantity of metal 
CE ok vires icxs0das 9,768 
Consumption by: 
(a) Secondary smelters...... 12,701 
Bs SS are res 1,206 
Despatches of wrought and cast 
products 
Sheet, strip and circles ...... 13,959 
Extrusions (excluding forging 
bar, wire-drawing rod and 
tube shell): 
(a) Bars and sections........ 3,206 
(b) Tubes (i) extruded .... 267 
(ii) cold drawn .. 6i2 
fed © OW a cesses ces, 2,044 
(ii) Hot rolled rod (not 
included in (c) (i) .... 60 
ere Paes 323 
Castings: ‘a) Sand ...... 1,755 
(b) Gravity die. . 4,316 
(c) Pressure die 1,906 
eer ee 2,137 
NO. Gig ae one 2 oe 357 
Magnesium Fabrication 
NE PO REE os a sae oon ae 5 
NE 4 sks): onde > tA aes 80 
CRON oc 65 va esac chede ds 174 
POE Gitte wink endneas 6 





LIGHT METALS STATISTICS IN JAPAN 
(April, 1959) 














Pro- Ship- | 
Classification Guetingl ended Stock | Export 
Alumina 22,488 27,355 11,657 | 12,138 
Aluminium | 
Primary 8,113 8,477 1,995 | 0 
Secondary 2,485 2,561 283 | 0 
Rolled Products 7,481 7,277 1,820) 691 
Electric Wire 979 751 1,080 | 306 
Sheet Products 1,739 1,683 1,284/ 119 
Castings 1,981 _ — | — 
Die-Castings 1,203 a _ | one 
Forgings 20 _ — | = 
Powder _ - ea — 
Primary 
Aluminium 8,512 8,797 1,710 | 2 
May) | 
Sponge | 
Titanium 2,932 3,052 1,764); 1,26 
um 119 158 17 | 0 
Secondary 232 248 2 | 9 
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THE STOCK EXCHANGE 


Market Turned Quieter And Fairly W. idespread Reaction Occurred, Especially Among Steels 





DIV. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST DIV. FOR DIV. 1959 1958 
CAPITAL OF SHARE NAME OF COMPANY 28 SEPTEMBER FIN, , YIELD LOW HIGH LOW 
© RISE — FALL YEAR 





£ £ Per cent Per cent 
17/6 
1/3 
46/6 
46/3 
55/3 
23/9 
14/74 
16/6 
24/- 
15/- 
19/- 
18/45 
38/9 
28/3 
19/3 
1/43 
16/- 
15/- 
2/6 
41/- 
45/9 
17/74 
22/9 
26/- 
29/6 
27/3 
61/- 
5/- 
12/104 
17/3 
45/- 
11/6 
18/44 
6/9 
24/3 
16/- 
1323 
15/- 
44/3 36/6 
31/3 15/- 
6/9 3/- 
45/- 32/- 
43/6 30/- 
16/3 8/9 
_ 5/6 
63/3 40/6 
12/3 6/3 
28/- 19/- 
75/6 69/- 
58/6 45/- 34/- 
18/6 18/- 17/- 
52/3 58/9 46/- 
12/- 11/145 6/105 
41/- 27/3 24/6 
24/- 18/74 11/- 
53/6 45/6 22/6 
18/- 16/3 12/74 
94/3 86/- 48/44 
37/- 36/3 28/9 
15/0? 15/9 14/3 
22/74 23/- 21/3 
101/- 83/- 87/3 7o/9 
49/- 39/9 46/6 32/6 
10/6 8/8i 10/14 7/- 
32/3 21/6 22/9 14/9 
7/13 4/114 5/44 2/9 
13/9 13/6 13/- 11/3 
3/9 2/9 3/14 2/74 


4,435,792 1 Amalgamated Metal Corporation 27/- 
400,000 2/- Anti-Attrition Metal - 1/3 
41,303,829 Stk. (£1) Associated Electrical Industries 60/44 
1,613,280 1 Birfield P 58/6 
3,196,667 1 | Birmid Industries 82/- 
5,630,344 Stk. (£1) Birmingham Small Arms 47/3 
203,150 Stk. (£1) Ditto Cum. A. Pref. 5% 16/- 
350,580 Stk. (£1) Ditto Cum. B. Pref. 6% 18/105 
500,000 1 Bolton (Thos.) & Sons 34/6 
300,000 1 Ditto Pref. 5% j , 15/- 
160,000 1 Booth (James) & Co. Cum. Pref. 7% 20/6 
1,500,000 Stk. (£1) British Aluminium Co. Pref. 6% , 20/6 
17,247,070 Stk. (£1) British Insulated Callender's Cables 51/9 
17,047,166 Stk. (£1) British Oxygen Co. Ltd., Ord 64/6 
1,200,000 Stk. (5/-) Canning (W.) & Co 14/- 
60,484 1/- Carr (Chas.) 2/3 
555,000 1 Clifford (Chas.) Led. 26/3 
45,000 1 Dittc Cum. Pref. 6% 17/- 
250,000 2/- Coley Metals 3/- 
10,185,696 1 Cons. Zinc Corp.t , 63/9 
1,509,528 1 Davy & Uniced 84/- 
6,840,000 5/- Delta Metal 17/3 
5,296,550 Stk. (£1) Enfield Rolling Mills Ltd 53/6 
750,000 1 Evered & Co 35/9 
18,000,000 Stk. (£1) General Electric Co 4 38/9 
1,500,000 Stk. (10/-) General Refractories Ltd. 39/3 
401,240 1 Gibbons (Dudley) Ltd a 64/4 
750,000 5/- Glacier Meta! Co. Ltd 8/- 
1,750,000 5/- Glynwed Tubes 21/3 
5,421,049 10/- Goodlass Wall & Lead Industries 40/3 
342,195 1 Greenwood & Batley 105/- 
396,000 S/- Harrison (B'ham) Ord 19/104 
150,000 1 Ditta Cum. Pref. 7% 19/6 
1,075,167 5/- Heenan Group 10/- 
236,958,260 Stk. (£1) Imperial Chemical Industries be 44/- 
34,736,773 Stk. (£1) Ditto Cum. Pref. 5% . er 16/6 
14,584,025 os International Nic<el os 1714 
300,000 1 Johnson, Matthey & Co. Cum. Pref.5% 16/3 
6,000,000 1 Ditto Ord af 40/- 
600,000 10/- Keith, Blackman = md 31/3 
320,000 4/- London Aluminium F - ve 6/4; 
765,012 1 McKechnie Brothers Ord. ... a 44/6 
1,530,024 1 Ditto A Ord. - te 43/— 
1,108,268 S/- Manganese Bronze & Brass ... , 15/- 
50,628 6/- Ditto (74% N.C. Pref.) 2 ae 6/- 
13,098,855 Stk. (£1) Metal Box ; ; 60/3 
415,760 Stk. (2/-) Metal Traders ... ms ‘sa 10/9 
160,000 1 Mint (The) Birmingham wv 28/- 
80,000 5 Ditto Pref. 6% esa 80/- 
3,705,670 Stk. (£1) Morgan CrucibleA ... a 57/- 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref. ' 18/- 
2,200,000 Stk. (£1) Murex : an 49/3 
468,000 S/- Ratcliffs (Great Bridge) a 12/- 
234,960 10/- Sanderson Bros. & Newbould ad “/- 
1,365,000  Stk.(5/-P | Serck ... ne .. | 23/9 
6,698,586 Stk. (£1) Stone-Plact Industries ne ve 50/6 
2,928,963 Stk. (£1) Ditto 54% Cum. Pref. ok Ror 17/9 
18,255,218 Stk. (£1) Tube Investments Ord. oa ral 92/6 
41,000,000 Stk. (£1) Vickers wae ‘ om as 27/45 
750,000 Stk. (£1) Ditto Pref. 5% . ne oe 15/- 
6,863,807 Stk. (£1) Ditto Pref. 5% tax free... a 22/6 
2,200,000 1 Ward (Thos. W.), Ord. - ... | 100/- +4f- 
2,666,034 Stk. (£1) Westinghouse Brake ... er me 48/6 —6d. 
—6d 


= 


225,000 2/- Wolverhampton Die-Casting ne 9/9 
591,000 S/- Wolverhampton Metal val ove 28/6 
78,465 2/6 Wright, Bindley & Gell =m ane 6/7; 
124,140 1 Ditto Cum. Pref.6% ...  «.| 13/9 
150,000 1/- Zinc Alloy Rust Proof * af 3/3 +144. 27 


BONA RBAAABANWAUMWWHA WA DWNHN OWN A DAA DA AANA WYN SAUYUWAN YUU YUNUWAWAONNYUMAWAUYUA DU AFG AAU AAH 
oO 
SSOSSOSSTSOAVSSVWSS SHOW SVOSSHVSVEHSSSSSHESHASUM*SOVF*OSOWwWSOUCVMOOSHVESUWVOSFSOHVOEBSGUYRHEEAw 


sad 





*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. ¢ and 100% Capitalized issue. @The figures given 
relate to the issue quoted in the third column. A Calculated on £7 89 gross. Y Calculated on 114% dividend. ||Adjusted to allow for capitalization issue. 
E for 15 months. D and 50% capitalized issue. C Paid out of Capital Profits. E and 50% capitalized issue in 7% 2nd Pref. Shares. § And Special 
distribution of 24% free of tax. R And 334% capitalized issue in 8% Maximum Ordinary 5/- Stock Units. @ Interim since increased from 10% to 12%. 
¢ And proposed 40%, capitalized issue. Z Interim since increased. 
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VAM 


REGO. TRADE MARK 


This photograph shows the results obtained from our 
aluminium alloy, Duralumin ‘C’. This new addition 
to our range of light alloys has been developed specially 
for its outstanding machining properties and is 
meeting with remarkable success. 


Our Technical Sales section will gladly give you further 
details. Please write or telephone. 


Headstock speed 610 r.p.m., Traverse .00§ in. per rev., 
Depth of cut .0§ in. using tool with no rake. Photo taken 
with high speed electronic flash at 1/5000 sec. and f.16. 


machines like this 


More advantages of DURALUMIN 


® No swarf build-up. It comes away in tiny chips. 

» Longer life for cutting tools—fewer stoppages 
for re-grinding. 

®Less supervision needed. One operator can 
watch more automatic lathes. 


© Available as extruded and heat-treated machin- 
ing bar, or as extruded forging bar. 


hy JAMES BOOTH & CO LTD, ARGYLE ST. WORKS, BIRMINGHAM 7 


inp ttmmmenan Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys 


TGA 1BG 116C 


D 
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Unretouched photograph of 


hub cap half plated with 
( VODILT @4 crack-free and half with ord- 
ous peRTE OS inary chrome showing 


difference revealed by 
corrosion testing. 


care Brecht CHROME Eee 


eS 


ORDINARY 
CHROME 
showing stress 
cracks which can 
result in prema- 
ture failure of 
nickel coatings. 


% FOR THICKER BRIGHT DEPOSITS 
% IMPROVED CORROSION RESISTANCE | 
% LONGER SERVICE LIFE CRACK-FREE 


CHROME 


Bright chrome deposits of three to four times the conventional thickness can completely free 


be applied with a complete absence of surface cracking. pmo oo 


The high corrosion resistance is of outstanding advantage on outdoor com- a 
ponents such as motor car accessories. coating, —— 


Ask for further details or apply for a demonstration. 


“CANNING; BIRMINGHAM IB. Zelephone: CFN. 862/ LONDON & SHEFFIELD 


BoOLLrO@aS PS 


PATENT CELLULAR CONDUCTORS 
for extra high tension busbars of | tubular copper 
outdoor sub-stations 





diameter 


19 strands of 
tubular copper. 
A speciality developed by the Company some years ago is Se 
the so-called ‘Cellular’? conductor (Brit. Pat. No. 
297,594), which has found its chief application in extra 
high tension busbars of outdoor sub-stations. The aim 
was to construct conductors of over-all diameter 
sufficient to avoid corona effects, and both light in 
weight and mechanically strong. Constructions ‘ : 
preferred in the light of experience utilize solid over & ; ey : a eA 
hollow copper, all hollow copper, and solid copper i. ‘ 2 a a" See 
over hollow (5 per cent tin) bronze wires, but both \™ Ga Tet oe nate 
solid and hollow cadmium-copper and also 
solid bronze wires can be incorporated 


without difficulty to meet particular needs. 














THOMAS BO LTON &s SONS LTD The illustration —s ou Thomson- 
‘ P Houston Co. Ltd. 132-kV, 3, MVA switchgear 
Head Office: Mersey Copper Works, Widnes, Lancashire at Castle Donington Power Station of the CEA. 
Telephone: Widnes 2022 (East Midlands) incorporating the 37-strand 
tubular conductor. 
London Office and Export Sales Department: 168 Regent Street, W.|. Photograph by kind permission 
Telephone: REGent 6427 of The British Thomson-Houston Co. Ltd. 
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Offer your 
NON- 
FERROUS 
METAL 


SCRAP 


to WARDS 


ASK FOR THE SCRAP MANAGER 


BRISTOL MIDDLESBROUGH LIVERPOOL 
Wharf Road, Fishponds. Midland Bank Chambers. 189/190 Regent Road, Bootle. 
Tel. Fishponds 653253. Tel, Middlesbrough 3481. Tel. Bootle 3885. 


BARROW SILVERTOWN MILFORD HAVEN 
Ramsden Dock. Thames Road, London, E.16. Castle Works. 
Tel. Barrow 275. Tel. Albert Dock 2841, Tel. Milford Haven 76. 


INVERKEITHING BIRMINGHAM PRESTON 
The Bay. Adderley Park Works, New Diversion Quay, The Docks. 


Tel. Inverkeithing 460. Bordesley Green Road. 
Tel. Victoria 2954. Vel. Presson G5285. 


MANCHESTER BRITON FERRY WISHAW 
Duchy Road, Salford. Giant’s Wharf, Glam. Clydesdale Works. 
Tel. Pendleton 1346 Tel. Briton Ferry 3166. Tel. Wishaw 26. 


THOS. W. WARD LIMITED 


ALBION WORKS, SHEFFIELD. PHONE 26311 (22 lines) 


London Office: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND W.C.2 
Phone: TEMPLE BAR 1515 (12 lines) 








4.4 > <P 
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NVALAVIRVITAY A) <@] 7A OO AID) 


Wallows Lane-Walsall . Staffs, 


Telephone. WALSALL 2108 (3 lines) 
Telegrams: "ABCO-WALSALL" 




















STEELS 


IN MODERN INDUSTRY 


A Comprehensive Survey by 29 Specialist Contributors 


HIS BOOK, the most comprehensive and 
. "eaaeene on the subject, is indispensable to de- 
signers, draughtsmen, production engineers and engin- 
eering and metallurgical students. It specifies the steels 
best used in various engineering applications (bearing in 
mind the present need for economy), describes their 
general and special properties, and how they may be 
surface finished for anti-corrosive and other purposes. 
The work has been prepared under the general 
editorship of W. E. Benbow, late Editor of “Iron and Steel,” 
and has a foreword by Dr. H. J. Gough, c.B., M.B.E., 
M.I.MECH.E., F.R.S. There are over 560 pages, with 260 
photographs and diagrams, and a complete index providing 
instant reference to the vast amount of information 
contained in the book. 


42s. net By post, 43s. 9d. 


ASSOCIATED 


FI LIFFEY 


iB TECHNICAL BOOKS § 





Obtainable from all booksellers. 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 


The work is divided into four parts: 
Part I. Principal Types of Steels in Relation 
Composition and Heat Treatment. 


Part II. (General Properties Influencing Engineering 
Design.) Wear: Mechanical Properties; Fatigue; Creep; 
Corrosion of Iron and Steel; Scaling Resistance; 
Weldability; Machinability. 

ParT III. (Specific User Aspects.) Structural Engin- 
eering; Aircraft and Automobile Engine Steels; Gas 
Turbine Steels and Alloys; Steels for Steam Turbines; 
Boilers and Piping; Pressure Vessels; Steels for the 
Chemical Industry; Tools and Dies; Cold Pressing: 
Stretching, Bending and Deep Drawing; Electrical Steels: 
High Permeability Alloys, Permanent Magnets, Perm- 
alloys and Non-Magnetic Steels and Cast Irons. 


Part IV. (Surface Treatments.) Protective Treatment; 
Surface Hardening: Nitriding, Carburizing, and Flame 
and Induction Methods; Shot Peening. 


Author Index; Subject Index. 


to 


Published by 
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call 1 wy Deburring- 


BARRELLING Whether you 


or just plain 


k will have 


a barrel ua to suit your needs 





cturers and suppliers of process barrels for over 80 years 


Write for brochure BL3A giving fuller details 


SHAN. DEMONSTRATION [FR , CRUICK SHAN K LTD. 
QUIGGHAN, | SARAEL CAMDEN STREET ; BIRMINGHAM 


DEPARTMENT 
a Telephone: Central 8553 (6 lines) Grams: Cruickshank, Birmingham 


SM/C 4776 








ALUMINIUM 
& LIGHT ALLOYS 
BRASS TURNING RODS 


zz to 8 ins. 


TUBES - SHEETS - WIRES « FLAT 
HEXAGON ~- SQUARE RODS 
IN BRASS -: PHOSPHOR 


BRONZE ‘% & CO. LTD. 


Screws ° Rivets and Small 


Machined ar fim -—«115-121, ST. JOHN ST. 
a LONDON, E.C.1. 


Phone: CLErkenwell 5937. Grams: DAUNTING LONDON 





No, we shall not be silly and claim that our castings are as flawless as a piece of 
16th century Venetian Glass. But we can go this far: we can say that just as the 
old master craftsmen got great satisfaction out of doing a job as well as it could 
possibly be done, so do we. That is why so many customers whose castings 

must have a fine skin which will readily anodise put their trust in Great Bridge Foundries 
PRECISION CASTINGS IN ALUMINIUM, GUN METAL, GREY IRON, ETC. TO ALL SPECIFICATIONS 


Phos. bronze and gun metal! solid and cored sticks always in stock 


THE GREAT) BRIDGE 
FOUNDRY CO. LTD. 


Sheepwash Lane Great Bridge - Tipton 
Staffordshire Telephone: TiPton 2914/5/6 


A Member of the Triplex Foundries Group 
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MAGNESIUM 


you get more than a metal from 


As sole producers of pure magnesium 
in Great Britain, and as the recognised authorities 
on every aspect of magnesium technology 


we offer a complete service from 
design to production 


we sell magnesium and its alloys 


we buy magnesium scrap 


’ 
Magnesium Elektron Limited 
Clifton Junction Manchester Swinton 2511 
London Office:5 Charles I Street SW1 Trafalgar 1646 
Magnesium Elektron, Inc., New York 20. USA 





Authorised Distributors 
of all types of 


NICKEL ANODES 


CARBON 
DEPOLARISED 
ELECTROLYTIC 


Also Anodes in all other 
er 
CADMIUM + COPPER 
LEAD - TIN: ZINC - etc. 


DEUTSCH & BRENNER 


jt M4 TE 0 


6 oes a, 19. | Also at 
oF: thern 3838 ines). : < 

Telex 33-374. ) Cardiff, Tel: 31833; 
Telegrams: AMICABLE, B’HAM Manchester Tel. Gatley 6418 
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Foy Good Sound | UNION RARER METALS... 


oF Nii jie] 3 


BUSHESs BLANKS “> 





O® 


UNION CARBIDE can now 
supply a number of the rarer 
metals, many of which are 
available in a very high 
purity grade 


~DOO® 


. AND THEIR COMPOUNDS 


Over 70 compounds of the rarer metals 
are available and include oxides, 
nitrides, borides, carbides, chlorides, 
phosphides, sulphides, phosphates, 
selenides, acetylacetonates and 


carbonyls. 
CATALOGUES OF DATA SHEETS 


giving the composition and properties of the 


metals and compounds can be obtained on request. 


Sizes 34”—21” diameter in Phosphor 
Bronze, Lead Bronze or Gun Metal 
for Bushes or Worm Wheel blanks 


THE 
SMELTING COMPANY 
LIMITED 


TANDEM WORKS MERTON ABBEY LONDON SWI9 


Telephone: MITCHAM 2031 


Also makers of TANDEM WHITE METALS & ESCO GUN METAL INGOTS etc. UNION CARBIDE LTD. ALLOYS DIVISION 


103 Mount Street,London W.! 
All enquiries for ALUMINIUM should be sent to ALUMINIUM WORKS - 
WILLOW LANE, MITCHAM, SURREY. Telephone: MITCHAM 2248 te en ee ees ee 








No, we shall not be silly and claim that our castings are as flawless as a piece of 
16th century Venetian Glass. But we can go this far: we can say that just as the 
old master craftsmen got great satisfaction out of doing a job as well as it could 
possibly be done, so do we. That is why so many customers whose castings 

must have a fine skin which will readily anodise put their trust in Great Bridge Foundries 
PRECISION CASTINGS IN ALUMINIUM, GUN METAL, GREY IRON, ETC. TO ALL SPECIFICATIONS 


Phos. bronze and gun metal! solid and cored sticks always in stock 


THE GREAT) BRIDGE 
FOUNDRY CO. LTD. 


Sheepwash Lane Great Bridge - Tipton 
Staffordshire Telephone: TiPton 2914/5/6 


A Member of the Triplex Foundries Group 
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MAGNESIUM 


you get more than a metal from 


As sole producers of pure magnesium 
in Great Britain, and as the recognised authorities 
on every aspect of magnesium technology 


we offer a complete service from 
design to production 


we sell magnesium and its alloys 


we buy magnesium scrap 


‘ 
Magnesium Elektron Limited 
Clifton Junction Manchester Swinton 2511 
London Office: 5 Charles II Street SW1 Trafalgar 1646 
Magnesium Elektron, Inc., New York 20. USA 





Authorised Distributors 
of ail types of 


NICKEL ANODES 


CARBON 
DEPOLARISED 
ELECTROLYTIC 
4 «CAST 

% ROLLED 


Also Anodes in all other 


metals A ee 
CADMIUM + COPPER 
LEAD - TIN: ZINC ° etc. 


DEUTSCH & BRENNER 


4 3.7 & 8 


STREET, BIRMINGHAM, 19. | Also at 


Tel: NORthern 3838 (11 lines). Cardiff, Tel: 31833; 


Telex 33-374. 
Telegrams: AMICABLE, B’HAM Manchester Tel. Gatley 6418 
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For Good Sound 
BUSHES ¢ BLANKS 


Sizes 35”—21” diameter in Phosphor 
Bronze, Lead Bronze or Gun Metal 
for Bushes or Worm Wheel blanks 


THE 
TANDEM WORKS MERTON ABBEY LONDON SWI9 


Telephone: MITCHAM 2031 
Also makers of TANDEM WHITE METALS & ESCO GUN METAL INGOTS etc. 


All enquiries for ALUMINIUM should be sent to ALUMINIUM WORKS 
WILLOW LANE, MITCHAM, SURREY. Telephone: MITCHAM 2248 


SMELTING COMPANY 
LIMITED 





JODO 


UT ite], | 
oF Ni i- jie) 


TRACE MARK 


RARER METALS... 


QO® 


UNION CARBIDE can now 
supply a number of the rarer 
metals, many of which are 
available in a very high 
purity grade 


. AND THEIR COMPOUNDS 


Over 70 compounds of the rarer metals 


are available and include oxides, 
nitrides, borides, carbides, chlorides, 
phosphides, sulphides, phosphates, 
selenides, acetylacetonates and 


carbonyls. 
CATALOGUES OF DATA SHEETS 


giving the composition and properties of the 


metals and compounds can be obtained on request. 


UNION CARBIDE LTD. ALLOYS DIVISION 
103 Mount Street,London W.! 


The term ‘Union Carbide’ is a trade mark 





NON-FERROUS 
METALS 
RESIDUES 
SCRAP 


Brookside 
Metal Co., Ltd. 


(OWNED BY METAL TRADERS LTD) 


WATFORD FOUNDRY 
BY-PASS ROAD, WATFORD, HERTS. 
Tel: WATFORD 26474 (10 lines) Telex London 28457 


Branch Works : THAMES SIDE, READING, BERKS. 
Tel: Reading 54474/5 
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BARNHAM 


SO IN IS LIMITED a 


PLANTATION HOUSE = MINCING LANE 
LONDON EC3 


MINCING LANE 8424 
GARNHAM PHONE ime}, iste), | 
GARNHAM LONDON 
LION WORKS, FOX OAK STREET, 
CRADLEY HEATH, STAFFS. 
Telephone No.: CRADLEY HEATH 69281 





Consult 


INTERNATIONAL 
REFINING €O., LTD. 


for prices prior to disposal of your Non-Ferrous 
Metal Scrap and Residues, whether clean or 


irony. 


Maryland Alloys Ltd. 


for your requirements of Non-Ferrous Metal 
Ingots, whether of commercial or complex 
specifications. 


Non-Ferrous Stockholders 
Ltd. 


for your requirements of Sheets, Strips, Rods, 
Bars, Sections, in Aluminium and Alloys, Brass, 
etc., whether for immediate or long-term 
requirements. 


HEAD OFFICE and WORKS 


20/22 SUGAR HOUSE LANE, LONDON, E.15 
Tel: MARyland 7771 (5 lines) LONDON TELEX No. 2-3314 


BIRMINGHAM 


LANCASTER COPPER WORKS, 
87-95 LANCASTER ST., B’HAM, 4 
Tel: ASTon Cross 1982 P.B.X. 


MANCHESTER 


26, LYNTHORPE ROAD, NEW MOSTON, 
MANCHESTER 10 








TUBES FOR THIS—AND TUBES FOR THAI 


MANUFACTURERS OF 
SMALL BRASS 
AND COPPER 


Di), *. 
De) TUBES 


ASTON TUBES (NON-FERROUS) LTD. 


26/38 WAINWRIGHT BIRMINGHAM 6 
Telegrams: “ Astube B*ham 6" Telephone: EASt 0236 


LONDON OFFICE, 179-181, Vauxhall Bridge Road, London, 5.E.1. 
Telephone: Tate Gallery 8843 

NORTHERN OFFICE, North Eastern Chambers, Station Square, Harrogate 
Telephone: Harrogate 67247 


STREET, 


— 














H. BARNETT LTD. 
VICTOR ROAD, LONDON, N27. 
SPECIALIZE IN 
NON-FERROUS 
SCRAP METALS 


Members of the National Association of Non-Ferrous Scrap 
Metal Merchants. 


TEL: ARCHWAY 546! (5 LINES) 
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ALLOY INGOTS 


consistent 
quality 


> = stg 

METALS & METHODS LTD. 
SLOUGH - LANGLEY ° BUCKS 

Sole Distributors TELEPHONE: LANGLEY 555 


for the United Kingdom of ‘‘High Speed’ Tin Anodes 





complete. up-to-date 
information 


itll Se 
COLLIERY YEAR BOOK 
AND COAL TRADES 


DIRECTORY 1959 


ee 


Provides a wealth of indispensable, up-to-date information cover- 


Repeman:. 





ing every facet of the coalmining and allied industries. Sections 
deal with the National Coal Board Mines, departments and 
officials; open cast and licensed mines; factors and exporters, etc, 
Includes the Mines and Quarries Act, 1954, and the Mines and 
Quarries Regulations; provides an authoritative Who’s-Who; and 
gives accurate statistics on productions, consumption, prices, man- 
power, distribution costs, export and world production trends; 


and many other aspects. 


40s. met. By post 41s. 9d. 37th edition. 854 pp. 


Published annually in July 
from leading booksellers 


Published by Iliffe & Sons Ltd. 
Dorset House, Stamford Street, London, S.E.1. 





A FINE STAR) 7) 


HOT BRASS PRESSINGS 


for GAS, WATER and 

ELECTRICAL FITTINGS 

and GENERAL ENGINEERING 
TRADES 


ASSOCIATED PRESSINGS LIMITED 


SPRINGCROFT ROAD, BIRMINGHAM Il 


“VORTEX” 


Gas Fired Combustion air injected by 
compressed air or supplied 
LADLE DRYERS by centrifugal fan. 
Superior efficiency and economy without pollution of the 
foundry atmosphere. 


For foundries without gas supplies our ‘“‘Newstad’’ Oil Fired 











Ladle Dryers offer similar facilities. 


MODERN FURNACES 
and STOVES LIMITED 


BOOTH STREET, BIRMINGHAM 21. phone: SMEthwick 1591-2 
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We are second to 
hone for our cash on 
collection buying of all The 


2 CIVILITY = NON-FERROUS ei ttt 

| SCRAP METALS gohan tale 
MARY ANN ST., WOLVERHAMPTON 

Therefore when Selling PHONE: WOLVERHAMPTON 26017-8 


SATISFACTION Contact 


FULL CASH SETTLEMENT ON COLLECTION 





G9 <LUSTRE-E 


THE PREMIER TRIPOLI 


polishing composition for 


§ metals and 
plastics. 


Fast polishing. MADE TO ANY 
SPECIFICATION 


+ gata anes fe BRITISH INDUSTRIAL 
| eaeiaaeeah ME INGOT METALS LTD 


Contains no heavy inert fillers. Regd. Office: HICK ST., BIRMINGHAM 


ON AIR Phone: Calthorpe 1355-6 


Licensed by Ministry of Aircraft 


TCARHINGE BIRMINGHAM: LONDON: SHEFFIELD BOARD LIST Production, Light Metals Contro! 














Leading Makers for over 35 years 


T. J. BROOKS & CO. (METALS) LTD. ELECTRIC FURNACES 


Buyers of Scrap Metals FOR ALL PURPOSES 
ALUMINIUM - BRASS - COPPER - GUNMETAL tn aft Kenner aredes 1750°C TUBE 
PHOSPHOR BRONZE . MANGANESE BRONZE pene venmsase ptt 

CONDENSER TUBES ~- OLD PROPELLERS | 


CRUCIBLE 
PLATINUM 
: TROLLEY 
LEAD WHITEMETALS SILICON-CARBIDE | CONTINUOUS 


KANTHAL SPHERICAL 
Works and Offices NICHROME 500°C a 


CROW LANE, ROMFORD, ESSEX. R. M. CATTERSON-SMITH LTD. 


Telephone: ROMford 43113 ROMford 40447 Telegrams: Goblons, Romford ADAMS BRIDGE WORKS + EXHIBITION GROUNDS - WEMBLEY 
Telephone: WEMbley 4291 Cables: Leckiln, Wambley 


ENTORES THE THREADGILL 
LIMITED ELECTRO DEPOSITS LTD. 


Manufacturers of 
TINPLATES and ZINC SHEETS, 


ORE S, METALS Te; KANG BRASSED, COPPERED and NICKEL 
Pe Fe PLATED. Also CHROMIUM PLATED 
and RESIDUES “4” he GUARANTEED NOT TO STRIP 
FLEXIBLE FOR DEEP DRAWING 

etc. 





























City Wall House, 14-24 Finsbury Street, 


N R Users of THESE PRODUCTS will save by testing our SAMPLES which 
LONDON, E.C.2. "Phone: MONarch 6050 +O will be gladly sent on receipt of letter, or ‘phone TIPTON 1151/2. 
Cables: ENTORES, LONDON PROMPT deliveries, GUARANTEED WORK and strictly competitive prices. 


| ae oe a RELIANCE WORKS, UNION STREET, TIPTON, STAFFS 
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Rate: Advertisements set in run-on style 4d. per 
word, minimum 4/-. Semi-displayed announcements 
are charged at 22/6 per inch depth. Box Numbers: 
add 5 words, plus 1/- for registration and forwarding 
replies. ‘‘Copy'’ accepted at London Office up to 1st 
post on each Friday for the following Friday's issue. 
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Trade Discounts: Details upon application to **Metal 
Industry,’’ Dorset House, Stamford Street, London, S.E.1. 
Remittances payable to Iliffe & Sons Ltd. The 
proprietors retain the right to refuse or withdraw 
“copy"’ at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors. 





APPOINTMENTS VACANT 
BOROUGH POLYTECHNIC 


BOROUGH ROAD, LONDON, S.E.1. 
Principal: James E. Garside, 
M.Sc.Tech., Ph.D., F.R.LC., F.1I.M., F.Inst.F. 

HE Governors _ invite applications for the 
following appointment: 

DIVISION OF METAL SCIENCE. 
SENIOR Lecturer in Metallurgy.—This is a 
new appointment, and the person appointed 

will be directly responsible to the Principal for 
the teaching, organization and general develop- 
=o of Metallurgy, with special reference to 
eering, Metal Finishing and related subjects 
Putin the field of the Science of Metals in the 
ca-emeined Division of Metal Science. . 

ANDIDATES should be of high academic 

standing; research and industrial experience 

desirable, teaching experience in a responsible 
post an added qualification. This post offers 
admirable opportunities for a man with vision, 
initiative and ability. The Division has well- 
equipped Metallurgical and other laboratories; 
facilities for research are excellent and there is 
an active research programme in operation. 
GAL ,ARY Scale: £1,550 x £50—£1.750. 


SUCCESSFUL candidate may be appointed 
7 at a point on the scale above the minimum 
if having had previous experience in the 
grade or in some capacity which can be regarded 
as equivalent. Plus London Allowance of £38 
(£51 if 36 years of age or over). 

URTHER particulars and Form of Applica- 

tion, which should be returned as soon as 
possible, obtainable from the undersigned. 
FREDK. J. PACKER 
Clerk to the Governing Body. 
JEG/BND (7873 





SALES Representative required by one of the 
leading Aluminium Refiners. To be based 
on Birmingham and covering the Midlands. 
Knowledge of Aluminium Foundry work an 
advantage but not essential. Position offers con- 
siderable scope. Car provided. Superannuation 
scheme. Apply, with full particulars of age, 
experience and salary required to Sales Manager, 
Box 5079, c/o Metal Industry. [7867 


AUCTIONS 


By Order of ~ Ry Gas Board. 
WBURY, BERKS. 
NY luable Frechold 
INDUSTRIAL LAND & BUILDINGS 
formerly 
rrw , ‘ 7 » 
NEWBLt RY GAS W ORKS 
About 2 Acres. 
HE site includes Main Retort House, Purifiers, 
High-level Hoppers, 2 Gasholders, Weigh- 
bridges, etc., and, containing a large quantity 
of steel and metals, should be of interest to the 
metal trades. 
Sale by Auction unless sold previously. 
15th OCTOBER, 1959. 
Messrs. Nicholas, 1 Station Road, Reading, 


Berks. 
(Tel. Reading 54055-8). [7870 


CAPACITY AVAILABLE 
LUMINIUM Foundries. Gravity Dies 
Designed, Manufactured and Proved. Capacity 

immediate. R. E. Ormerod Ltd., Ednall Lane, 
Bromsgrove, Worcs. [7865 





DIE-CASTING ENGINEER 

An Engineer, experienced in Aluminium and 
Zinc Pressure Die-Casting, is required by a 
progressive and rapidly expanding medium- 
sized Light Engineering Company, quantity 
producing automobile equipment in the South 
of Birmingham 
The successful candidate, who should be well 
qualified, will be engaged on a complete 
reorganization, re-siting and re-equipping of 
the Company’s Die-casting and auxiliary 
operation facilities. He should possess a keen 
appreciation of all the factors affecting Die- 
casting economics, and be able to recommend 
= justify proposals for new plant and 

uipment. 
tT ¢ preferred age group is from 30 to 40, 
and salary will be commensurate with quali- 
fications and experience. 
Applications should be addressed to the 
Production Engineer. 

Box No. 4904, c/o Metal Industry. 

















CAPACITY AVAILABLE 


QHEET Metal Work, Metal Spinning, Deep 
Drawn Pressings, Stamping Press capacity 
200 tons. Max. draw 15”. Enquiries or speci- 
fications to Wades (Halif..x) Ltd., Arden Works, 
Fenton Road, Halifax. 10019 
JL ELLERING and Cam —, Capacity up 
to 8 ft. x 6 ft., or 6 ft. diam 
APRMYTAGE BROS. (KNOTTINGLEY) Ltd., 
The Foundry, Knottingley, Yorkshire. Tel. 
rn aA 2743/4. [0001 
RE Casting Foundries. Pressure Dies 
designed, manufactured. Capacity immediate. 
R. E. Ormerod Ltd., Ednall Lane, Bromsgrove, 
Worcs. [7864 


HEAT TREATMENTS 


HET Treatment. A.LD. Approved, all 

wrought and cast Light Alloys. Large sizes 
a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. [0005 


PLANT FOR SALE 

® GAS-FIRED Crucible Furnaces for A.25 

““ crucibles; complete with burners and one low 

pressure blower. Redundant. Arlos Metal 

Laboratories, 174 Mil! Lane, London, N.W.6. 
[7872 

FOR SALE 

TYPE 600/1,200 Sklenar Oil-Fired Reverbera- 

\ tory Furnace. Recently relined. Open for 

inspection. Box 5093, c/o Metal Industry. 
(7869 





2 4'N. x 36in. 2-High) Hot or Cold Reversing 
Mill by Davy & United; automatic pre-set 
screwdown. gear; Power Plant gearbox and 300 
h.p. motor drive with power driven roller tables. 
ZAIN. X60in. 2-High Cold Sheet Mill by 
Krupp, with double helical pinion stand. 
21", Xx 39in. 2-High Mills by Taylor & Farley; 
2 Hot and 1 Cold, with 300 h.p. gearbox 


Rep BROTHERS (ENGINEERING) LTD., 
REPLANT WORKS, 
WOOLWICH INDUSTRIAL ESTATE, 
L DON. 18 
Telephone: Woolwich 7611-6 [7865 





PLANT FOR SALE 
LARGE ENGINEERING (WORKS 


HAS FOR SALE 
ONE ARC FURNACE. 


NOMINAL capacity 2} tons. In good working 
condition. Complete with 2,000 kVA 33 kV 
Primary ‘Transformer, air blast control gear, 
starters and control cubicles. Can be seen 
in situ. Further details on request. 

RICE: £17,500, including dismantling and 

loading on to road or rail transport at our 
works. Box 5166, c/o Metal Industry. (7874 


PLANT WANTED 


HROME Vat and 2,000 amp Rectifier. 
Tewkesbury Plating Co., Tewkesbury, Gass 
7855 


SCRAP METAL (SALE & WANTED) 
B. J. PRY *& Co LT. 


Exchange Buildings, Birmingham, 2, 
for Phosphor Bronze, Swarf and Scrap 
and all Non-Ferrous Metals. 
Tel.: Midland 5986-7. {0013 





NICKEL and Higa Nickel Content Scrap 
wanted. “Nimonics’’, ‘Inconel’, yw 
etc. Offer for best prices to Nicholson & Rh 

Ltd., Princess St., Sheffield, 4. Phone 27491. Recall 


TIME RECORDERS 
ACTORY Time Recorders. Rental Service. 
Phone Hop. 2239. ‘Time Recorder Supply 
and Maintenance Co Ltd., 157-159 Borough 
High Street, S.E.1. [0014 


TENDERS 

THE Director-General, India Store Department, 

Government Building, Bromyard Avenue, 
Acton. London, W.3, invites tenders for the 
supply of:— 

TENDER REP. No. 15354/59/MK/VP. 

Sheets—Alumninium Alloy—to B.S. Aircraft 

Specifications—Qty. 6877. Various sizes. ‘ 

HE Tender Forms, with schedules and speci- 

fications, which are returnable on 26th October 
1959, may be obtained from the above office 
(Co-ordination Branch) on payment of a fee of 
10s. (not refundable) for each tender. Applica- 
tions for tenders should specify the above 
reference. [7868 


TUITION 
(JOLLEGE OF 4 DVANCED 
(TECHNOLOGY, BIRMINGHAM. 


DEPARTMENT OF METALLURGY— 
POST-GRADUATE COURSES. 
“A Review of Recent Developments in Metal- 
lographic Techniques.” 
9 Lectures on Tuesdays at 6.30 p.m. 
commencing 20th October, 1959. 
“Directionality in Metallic and Non-Metallic 
Materials.” 
9 Lectures on Wednesdays at 6.30 p.m. 
commencing 21st October, 1959. 
PPLICATION forms and details obtainable 
from the Department of Metallurgy, College 
of Advanced Technology, Birmingham, 4. 
[7871 


WANTED 
WANTED, Plating Rectifier, 1,000 amp, 8-10 
volts; input 380-400 volts. State make. con- 
dition, price. Box 5172. c/o Metal Industry, [7875 








not essential. 


METALLURGIST 


metal working industry also desirable. 





SENIOR RESEARCH METALLURGIST 


ao 

ASEA, the leading private atomic energy group in Scandinavia, requires 
metallurgist or metal physicist with excellent theoretical background and 
extensive research experience, as head of the metallurgical section of its 
Nuclear Power Department. This permanent position includes directing 
qualified English-speaking personnel in development work in the field of 
nuclear fuels and cladding materials for fuel elements as well as other 
reactor core materials. Experience with nuclear metallurgy desirable but 


Only a person of top capability can be considered for this position The 
financial reward will be in full accord with this requirement. 

Location in the lake district of central Sweden, close to Stockholm. Work 
will give opportunity for frequent visits to U.K. 34-4 weeks leave. 


For metallurgical research and development work in the above mentioned 
group. Main emphasis is on theoretical background in physical metallurgy, 
solid state physics and research experience. Some experience from the 


Salary according to qualifications. 3-4 weeks leave. Apply in writing, giving 
full personal particulars, published papers and details of degrees and 
experience to ASEA, Spa, Vasteras, Sweden. Further information can be 
obtained from Dr. K. Hannerz, ASEA, Kau, Vasteras, Sweden. 








Telephone: ASTon Cross 4881 
Telegrams: “Levick, Phone, Birmingham” 


JOHN LEVICK, Ltp 


METAL SPINNING WORKS 
Alma Street, ASTON, BIRMINGHAM 


Patentees and Manufacturers of High-class 
METAL SPINNINGS 
IN ALL METALS 


Patent Specialities in Metallic and Earthenware Sanitary 
Appliances, etc., for Railway Carriages, 


Established 1840 


Ships’ Cabins, etc. 
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THE SPECIALIST ELECTROPLATERS 
OF SMALL WORK IN QUANTITIES 


FULLY ALL 
APPROVED 4A.1.D. FINISHES 























SHARDAL CASTINGS LTD 


Buyers of Non-Ferrous Scrap Metals 
LOWER TRINITY STREET, BIRMINGHAM. 9. 
T* lephone Pre 3551/2 








INCREASE 

PRODUCTION 
BY USING 
LATEST 
DESIGN OF 
AUXILIARY 


y “ei 
MACHINER FOR SLITTING STRIP UP TO 10 GAUGE 
THICK AND AT SPEEDS UP TO 600 
FEET PER MINUTE. 








36° WIDE PULL THROUGH SLITTING LINE 


Printed in Great Britain by James Cond Ltd., Charlotte Street, Birmingham, 3. Published by Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1. 
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ROTARY FURNACES 


10 


= iz 


USED FOR REFINING ALUMINIUM, 

COPPER, BRONZES, GUNMETALS, 

BATTERY PLATES, LEADS, SCRAP TER 

SWARF AND RESIDUES. val ely Vengel ii. (ciao m a gom 


SAVOY HOUSE 115-116 STRAND, LONDON. WC.2 Telephone: TEMple Bar 9025 








We are buyers of 


METALLURGICAL POLISHING : 
& LAPPING MACHINES cadmium 
: scrap 


SELF-CONTAINED WITH SINGLE & TWIN 
ELECTRIC MOTORS. TABLE MACHINES 
AVAILABLE FOR 
DISCS AND CLOTHS EASILY LY DELI 
INTERCHANGED. a 


A BOON AND A TIME-SAVER 
TO THE METALLURGIST. 





wee SIRI EF eM ITININIEF Me MUM NININ 


JOHNSON & SONS’ 
SMELTING WORKS LTD. 


(Late John Johnson 1743) 
RAE EF eres EP Mem ININIRF EF EPMA 


CREEK WORKS, BRIMSDOWN, 
ENFIELD MIDDX. 


Telephone: HOWard 1677 

Telegrams: Cauterism, Enfield 

cnd at 

104 Spencer Street, Birmingham 18 
Telephone: NORthern 1275 





wFuty 
PT ad Lal “tel bel inde ae 


NPWS 








FULL DETAILS ON REQUEST TO MAKERS:- 
Melters to the Bank of 


E. W. JACKSON & SON LTD. | er 


Refiners and Dealers in 
CHESWOLD WORKS the Precious Metals 


DONCASTER Smeiters and Metallurgists 
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Secret Formula ? 


No, it simply means that M°Kechnie have the answer 
to every production need. Whether extruded sections in brass, bronze, nickel 
silver or copper from over 20,000 dies available, or brass rods in straight lengths 
or coils for high speed turning and screwing, it is the consistently high quality 
and faultless finish of M°Kechnie products that has made them the choice of 


Industry throughout the world. 


M°¢ KECHNIE 


HIGH QUALITY 


EXTRUDED SECTIONS and 
BRASS RODS for Industry 


MCKECHNIE BROTHERS LIMITED 14 Berkeley Street, London, W.I. Telephone: Hyde Park 9841/7. 
Metal Works: Rotton Park Street, Birmingham 16 and Aldridge, Staffs. | Other Factories at Widnes, London, South Africa, New Zealand. 
Branch.Offices at London, Manchester, Leeds, Gloucester, Newcastle-upon- Tyne, Glasgow (Agents }. Hood & Co.), Paris. 








